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The Division of the Canon is an ancient Pythagorean treatise on the rela- 
tionship between mathematical and acoustical truths. Composed in the style of 
Euclid’s Elements of Geometry, the Division is handed down in three distinct 
traditions: (1) a long version in Greek, attributed to Euclid or Cleonides; (2) a 
shorter Greek version in Porphyry’s commentary on Ptolemy's Harmonics; 
and (3) a Latin version in Boethius’s De institutione musica. The long version 
consists of a philosophical introduction connecting sound to motion, a series 
of mathematical and acoustical propositions, a passage devoted to the enhar- 
monic genus, and a division of the canon. Euclidean in style, sectional in 
nature, and essentially Pythagorean, the Division has been susceptible to quo- 
tation since antiquity and has attracted the attention of many musicologists, 
classicists, mathematicians, and historians of science. The most recent edition 
of the Division was published by Heinrich Menge in 1916. 

Several reasons exist for a new study of the Division. Previous editors 
were ignorant of authoritative manuscripts containing the long version of the 
text, and they relegated the shorter versions to inferior status, unwittingly 
allowing their understanding of the treatise to be distorted by Byzantine redac- 
tions. In fact, the Latin version provides important clues regarding the Greek 
text. This new edition includes texts, diagrams, and scholia for all three tradi- 
tions with all significant variant readings from all known manuscript sources. 
Translations, analyses, and commentaries have been provided for all three 
traditions. 

Among the most intriguing aspects of the Division are its complex bilin- 

translation, its malleable length and text, and its uncertain authonal attri- 
bution. Although the text is brief, its protracted composition and widespread 
dissemination in well over two hundred manuscripts afford the opportunity to 
discern several stages in the process of learning basic mathematical and 
acoustical truths from antiquity to the Renaissance. 
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PREFACE 


The Euclidean Division of the Canon lays the foundation for acoustical 
science in the Western world. It resembles the style of Euclid’s Elements of 
Geometry and is often attributed to him. Although the treatise is short and 
imperfect, students of music have long recognized its importance. Porphyry 
and Boethius apparently quoted from it in their works on music. Subsequent 
generations of music scholars have studied and copied the treatise, and to this 
day portions of the Division are required reading for sophomores at St. 
John's College in Annapolis. The independent version of the treatise is pre- 
served in thirty-two Greek manuscripts; fifty-two Greek manuscripts transmit 
Porphyry’s commentary on Ptolemy's Harmonics; and over 130 manuscripts 
contain Boethius’s De institutione musica. 

Since the onset of printing, scholars have published editions and transla- 
tions of the Division. The most recent editions of the independent version are 
by Karl von Jan (1895) and Heinrich Menge (1916), the latter being a virtual 
repetition of the former for the Opera omnia of Euclid. Ingemar Diring pub- 
lished editions of Ptolemy’s Harmonics (1930) and Porphyry’s commentary 
(1932), in which he provided only perfunctory treatment of Porphyry’s 
work, his interest being devoted primarily to the Harmonics. Godofred Fried- 
lein published an edition of the De institutione musica in the nineteenth cen- 
tury (1867), in which he relied on only a handful of the many manuscripts 
that transmit Boethius’s work. None of these editions took into account all 
existing manuscripts. For example, of the thirty-two manuscripts that pre- 
serve the independent version of the Division, Jan knew of twenty-five and 
used only eight in making his edition. He was totally ignorant of Vaticanus 
gr. 2338, one of the two oldest and most authoritative sources for the treatise. 
Furthermore, no editor or translator has made a detailed comparison of the 
three traditions. 

Presented here are texts and translations for all three traditions. The Greek 
texts are based on a collation of all manuscripts preserving the treatise. The 
Latin text is based on the twenty-three oldest sources for the De institutione 
musica. In total, one hundred manuscripts have been consulted for this study. 
Accordingly, the apparatus that accompanies the texts is large. The technical 
nature of the treatise further justifies the reporting of minor variants in the 


apparatus. Commentary and modern mathematical analyses follow the trans- 
lation of each section of the independent version. Explanatory notes and 
cross-references to the independent version accompany the translations of 
Porphyry’s and Boethius’s versions. An introduction addresses issues of 
authorship, music and mathematics, vocabulary, and sources, and groups the 
Greek manuscripts into families. The coordination of both Latin and Greek 
sources has revealed an arithmetic version of the treatise that appears to be the 
oldest. Medieval Byzantine polymaths transformed the original arithmetic 
treatise into geometry by adding diagrams and altering text. It is this medieval 
version of the treatise that all editors, translators, and commentators since the 
Renaissance have taken to be the original. An appendix contains the diagrams 
that accompany the texts in all three traditions. The diagrams for the indepen- 
dent version appear with translation and commentary on facing pages. 

Several institutions and persons have contributed to this edition and 
translation. Travel grants and course reductions from the National Endow- 
ment for the Humanities, the Jesse H. Jones Faculty Research Travel Fund of 
the University of Notre Dame, and the Institute for the Advancement of 
Scholarship, also of Notre Dame, enabled me to consult personally the most 
important manuscripts involved in this study. The Division of Research and 
the University Graduate School of Indiana University provided grants to sup- 
port Greek and Latin Music Theory. Numerous libraries, notably the Bib- 
lioteca Apostolica Vaticana and the Biblioteca Nazionale Marciana, accommo- 
dated my requests and demands, made both in person and by mail. To these 
institutions I express my gratitude. 

Seven volumes have preceded this one in Greek and Latin Music Theory, 
and seven volume editors have acknowledged their high esteem and profound 
debt to the editor of the series, Thomas J. Mathiesen. I can claim an even 
greater debt than those who have come before me. Thomas Mathiesen wisely 
and tirelessly advised this project, especially the coordination of Greek 
manuscripts. He even opened up his house to me, where I resided for five 
days, reading his microfilms and enjoying his wife Penelope's delicious 
cooking and hospitality. For the Latin manuscripts, Calvin M. Bower pro- 
vided similar advice and access to his microfilms. To both of these gentlemen 
I express deep gratitude. 

This project took longer than I thought it would. Throughout it, my fam- 
ily supported me, and to them I am most grateful: to Erica, who provided a 
broader perspective through her constant reminders that this study was of 
little importance to her, to Tony, who commandeered an unattended personal 
computer and in so doing learned the Greek alphabet; to Ben, who consented 
to type a portion of the Greek text into the computer as a summer job for pay; 
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and to Mary, who loved and encouraged me while sharing Erica’s broad per- 
spective. 
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INTRODUCTION 


The Division of the Canon (Κατατομὴ κανόνος) is an ancient 
Pythagorean treatise on the relationship between mathematical principles and 
acoustical truths. Composed largely in the style of Euclid’s Elements of 
Geomerry, the Division is handed down in three distinct traditions: (1) a semi- 
independent version in Greek, which is attributed to Euclid or to Cleonides; 
(2) a Greek version contained in the fifth chapter of Porphyry’s commentary 
on Prolemy’s Harmonics; and (3) a Latin version comprising the first two 
chapters of the fourth book of Boethius’s De institutione musica. Of the three 
traditions, the semi-independent version is the longest. The other two ver- 
sions present portions of the long version as well as some significant textual 
variants. 

The long version consists of an introduction, a series of mathematical 
propositions, a series of acoustical propositions, a passage devoted to the 
enharmonic genus, and a division of the canon. The Introducuon is philo- 
sophical in character, connecting the existence of sound to pre-existent 
motion. Motions are multitudinous and therefore enumerable. Enumerable 
things of a single kind are related to one another by numerical ratio; thus 
pitches are so related. The Introduction then presents the fundamental prin- 
ciple of consonance: consonant notes are related to one another by either mul- 
tiple or superparticular ratios. The mathematical propositions concern mul- 
tiple, superparticular, and superpartient ratios. The acoustical propositions 
treat the basic musical intervals of the Greek system. The Enharmonic Pas- 
sage locates the enharmonic lichanos and demonstrates that the enharmonic 
pyknon is not divisible in half. Finally, the Canon locates the standing and 
movable notes of the immutable system in the diatonic genus. 

The following list indicates the portions of the treatise transmitted in each 
of the three versions. 
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Euclidean Division Porphyry’s Commen- _ Boethius’s De institusi- 
tary one musica 


Introduction Introduction 

Mathematical proposi- § Mathematical proposi- § Mathematical proposi- 
tions tions tions 

Acoustical propositions Acoustical propositions 

Enharmonic Passage 

Canon 


Clearly, the Division is divided into sections, which almost certainly 
betrays the treatise’s protracted composition. This sectional nature, along with 
the Euclidean style of presentation—statement, exposition, specification, 
machinery, proof, and conclusion—, have made the treatise susceptible to 
quotation by other music theorists since antiquity. 

Over the centuries, the Division has attracted the attention of a remarkable 
number of scholars, including musicologists, classicists, mathematicians, and 
historians of science. This is so in part because the treatise, although brief, 
presents the essence of Pythagorean music theory, a theory that served as 
foundation for music theorists until the Renaissance. The attachment of 
Euclid's name to the treatise is doubtless also part of the reason for a good 
deal of this attention. In addition to numerous commentaries on the Division, 
there have been a series of editions and translations, beginning with Georgio 
Valla’s translation of 1497 and Jean Pena’s edition of 1557 and extending to 
the present. 

There are several reasons for yet another study of the Division. First of 
all, there is a need for an edition of the long version that takes into account all 
of the sources. For example, previous editors of the treatise were ignorant of 
the manuscript Vaticanus gr. 2338 (hereafter Vc), which presents a text for 
the long version that is as early and as authoritative as that contained in any 
other manuscript. Furthermore, in establishing a text, previous editors have 
relegated the shorter versions of the treatise to a status inferior to that of the 
long version. By so doing, they have allowed their understanding of the very 
nature of the text to be skewed by medieval Byzantine redactions of the Divi- 
Sion. In this edition, each of the three traditions has initially been placed on an 
equal footing, and three texts have been established rather than one. It has 
then been possible to determine that the Latin version provides important 
clues regarding the Greek text of the long version. Porphyry’s text is of less 
help in this regard, although the transmission of that text displays intermittent 
influence from the text of the long version. 

This edition presents not only the texts for all three traditions with all sig- 
nificant variant readings from all currently known manuscript sources but also 
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all the diagrams and scholia that accompany these texts. A comparison of the 
three texts of this edition with previous editions reveals that the Greek texts of 
this edition differ significantly from the earlier ones, although the Latin text 
largely parallels that of the most recent editor of Boethius’s De institutione 
musica, Godofred Friedlein.! New texts are deserving of new translations, 
and these have been provided for all three traditions, as well as for the dia- 
grams and scholia. A running commentary accompanies the translations; in 
the long version, this provides not only a systematic study of the parts of the 
arguments but also the mathematical and acoustical background for the 
propositions. For example, students of the Division have long acknowledged 
the dependence of Proposition 2 on Euclid’s Elements of Geometry 8.7, 
although no one has noted the dependence of Proposition 3 on Elements 
7.33. In the shorter versions, the commentary provides cross references to 
the long version, as well as additional annotation. 

The purpose of this edition is not limited to establishing and translating 
texts. Indeed, some of the most intriguing aspects of the Division are its 
complex, bilingual transmission, its malleable length and text, and its uncer- 
tain authorial attribution. By treating the question of authorship, we are even- 
tually drawn into matters concerning length of text and transmission. In addi- 
tion, it has been the partial aim of this study to chronicle the learning of basic 
mathematical and acoustical truths from antiquity to the Renaissance. 
Although the text is brief, its protracted composition and widespread dissemi- 
nation in well over two hundred manuscripts affords the opportunity to dis- 
cem several stages in the study of mathematics and acoustics. Perhaps the 
most interesting stage, as revealed by the Division, occurred in late medieval 
Byzantium. The reception and redaction of the Division provides a fairly pre- 
cise measure of how that culture learned ancient science. Scholars of late 
Byzantium refashioned the text—and probably added diagrams—in order to 
make it comprehensible to them and perhaps to justify the attachment of 
Euclid’s name to it. Attention of this sort at such a late date attests to the intel- 
lectual vitality of the material contained within the treatise. 

Authorship 

Who wrote the Division of the Canon? There exists a considerable amount 

of evidence in antiquity and the Middle Ages pertaining to this question. 


There also exists a wealth of scholarly opinion on the matter. Taken together, 
the evidence and opinion form a morass of clues and contradictions that 


1Boethius, De institutione arithmetica libri duo. De institutione musica 
libri quinque, ed. Godofred Friedlein (Leipzig: B. G. Teubner, 1867; reprint 
ed., Frankfurt: Minerva, 1966). 
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address the subject of authorship. Documentary evidence, a survey of sec- 
ondary literature on the subject, and a discussion of the sources that shed light 
on the authorial question are presented below. 

The surviving texts represent in each case a final stage in the composi- 
tional process, although this process has continued to some degree since the 
Renaissance with the succession of editions and translations of the Division. 
The earliest stages of the development of this text stretch back into deep 
antiquity. They consist of early experiments with sound and early attempts to 
comprehend the visible and audible world. The figure who looms largest at 
these early stages is Pythagoras. It is hardly necessary here to add to the bulk 
of writing on that ephemeral figure,” although it is noteworthy that the Divi- 
sion may begin with a quotation from Pythagoras himself.3 Throughout the 
fifth century B.C., the followers of Pythagoras pursued acoustical matters 
that were originally “discovered” by their leader. To these pursuits, the 
Pythagoreans applied—or perhaps discovered in these pursuits—a numerical 
way of comprehending the world, for which they became famous. Preserved 
in much later treatises are remarks and writings attributed to Philolaus and 
Archytas (fifth and fourth century B.C. respectively) that relate these early 
mathematcal-acoustical discoveries. 

The stages leading up to these fragmentary remarks presumably consisted 
of observation and then reflection. At some subsequent stage, these discover- 
ies were written down, although it is difficult to determine when that stage 
occurred. This difficulty draws us into the heart of the question regarding the 
authorship of the Division. With the texts of the Division, we have a relatively 
late stage in the compositional process, although even these underwent revi- 
sion through the fourteenth century. Commitment to print, however, is not 
the only way this information could have been conveyed from person to per- 
son and generation to generation. Indeed, the Pythagoreans were famous for 
their sayings, their secret doctrines, and their adherence to a way of life. It is 
from this world of observation, reflection, comprehension, secrecy, and 
obedience that the Division emerges. 


2The literature on Pythagoras and the Pythagoreans is enormous, but one 
might begin with Walter Burkert’s Lore and Science in Ancient Pythagore- 
anism, trans. Edwin L. Minar, Jr. (Cambridge: Harvard University Press, 
1972), the sources cited by Burkert, and the sources cited by Burkert's 
sources. 


3See pp. 48-49 infra. 
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The treatise is short, even in its longest version, and yet it contains within 
itself the crosscurrents of its origins.4 We find in the Division a statement on 
the nature of sound, a qualitative yet numerical definition of consonance, a 
presentation of mathematical truths argued in strict Euclidean style, a series of 
acoustical truths containing a paralogism and an attack on the acoustical errors 
contained in the musical theory of a rival, and appendages that relate to the 
actual musical system of the ancient Greeks. An attempt to consider the 
authorship of such a treatise should take into account these crosscurrents. 
This is not a matter of scholarly lassitude, imprecision where precision may 
be possible, but rather a necessarily comprehensive view of composition. 


Documentary evidence 


A survey of the persons involved with the Division may provide a histori- 
cal context for the question of authorship, if not a single answer to the ques- 
tion: Who wrote the treatise? Let us consider the Latin version first, for in this 
respect, it is the most straightforward. The Division appears at the beginning 
of the fourth book of Boethius's De institutione musica without authorial 
ascription. Boethius (480-524 A.D.) introduces it simply by exhorting the 
reader to review some matters before continuing. We might naively assume at 
this point that Boethius was the author of the Division, although it is doubtful 
that Boethius can be considered the author of much that appears in his trea- 
tise.5 Furthermore, the appearance of the Division in Porphyry's commentary 
on Ptolemy’s Harmonics eliminates Boethius from consideration, since Por- 
phyry lived two hundred years before Boethius. Nevertheless, the Latin ver- 
sion of the Division exists in the oldest physical documents, twenty-three 
ninth- and tenth-century manuscripts. The Latin version was also the most 
widely circulated: it exists in over 130 manuscript copies of the De instinutione 
musica. 

The situation is more complicated with the semi-independent version in 
Greek. Of thirty-three appearances, the treatise is directly or indirectly 
ascribed to Euclid twenty-one times. This is the case in the manuscript Vene- 
tus Marcianus app. cl. VI/3 (hereafter Mm), one of the two oldest codices 
containing this version of the Division. The ascription to Euclid in seventeen 
manuscripts, a group we shall call mu, stems from Mm. The other three 
manuscripts, a group we shall call za, present a different version of the trea- 


4One such crosscurrent within Pythagoreanism pitted the acusmatici 
against the mathematici. See Burkert, Lore and Science, pp. 192-207. 


5See p. 38 and n. 107 infra. 
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tise that is related to the first hand of Mm, Mm!, by a hyparchetype γ.ὅ and 
attributes the treatise to Euclid. In eleven codices, the Division is attributed 
indirectly to Cleonides, about whom we know nothing.’ Of these eleven 
attributions, one occurs in Vc, the other relatively old codex, which is the 
direct source for the attributions in Bononiensis gr. 2432 (hereafter Bb), 
Cantabrigiensis gr. 1464 (Gg.11.34) (hereafter Cb), and Neapolitanus gr. 260 
(11.0.2) (hereafter Nn), and the source once removed for the attributions in 
Florentinus Riccardianus gr. 41 (K.II.2) (hereafter Fr), Parisinus gr. 2535 
(hereafter Pe), and Parisinus gr. 3027 (hereafter Pf). The Division in the 
group of manuscripts we shall call jh represents a more complicated lineage, 
although the Cleonides attribution in jh may stem ultimately from Vc. Finally, 
the appearance of the Division in Vaticanus gr. 191, ff. 295r-296v (hereafter 
Vv) carries no authorial ascription. 

Porphyry (ca. 232~—ca. 305 A.D.), in his commentary, mentions Euclid as 
the author of a Division of the Canon (ἡ τοῦ κανόνος κατατομή) and also 
quotes two statements from the mathematical propositions of the Division 
(Propositions 3 [124.2—-3] and 6 [134.2--3]}.8 Later, Porphyry sets out prin- 
ciples sufficient to demonstrate the connection of the consonances with the 
multiple and superparticular ratios of the quarternary {1, 2, 3, 4), and he 
cites Euclid's Division of the Canon as the source for a series of acoustical 
propositions.? He lists the propositions, and then the Division appears. 
Absent are the Introduction, the Enharmonic Passage, and most important, 
the Canon itself, whence the treatise presumably receives its name. Several 
discrepancies exist between this presentation of the mathematical and acousti- 
cal propositions and the presentation of the long version of the Division, 
which with one exception always follows the Harmonic Introduction 
(Εἰσαγωγὴ ἁρμονική) attributed to Cleonides.!° For our present concem 
with authorship, Porphyry is an important source because he explicitly con- 
nects Euclid’s name with the Division, and he presents enough of the Divi- 
Sion to convince us that it shares a common ancestor with the longer text 


SAI] these manuscripts and groupings of manuscripts are discussed on pp. 
62-79 infra. 

7See pp. 36-37 infra. 

8The bracketed numbers refer to the page and line numbers of this edition. 


9Ingemar Diiring, ed., Porphyrios Kommentar zur Harmonielehre des 
Ptolemaios, Gdteborgs Higskolas Arsskrift, vol. 38/2 (Géteborg: Elanders, 
1932; reprint ed., New York: Garland, 1980), pp. 92.29-93.2; 98.19. 


10See pp. 37-38 and 44-48 infra. 
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handed down in the codices. There still exists, of course, a six-hundred-year 
gap between Euclid, who lived around 300 B.C., and Porphyry. 

Some uncertainty exists as to whether or not Porphyry is the author of the 
commentary on Ptolemy’s Harmonics. In Vaticanus gr. 176 (hereafter Va) 
and Parisinus Supplementarius gr. 449 (hereafter Pj), the fifth and following 
chapters are ascribed to Pappus, the distinguished mathematician who flour- 
ished in Alexandria around 320 A.D.!! Pappus also receives credit for the 
second appearance of the Harmonic Introduction in Vc, but the uncertainty 
between Porphyry and Pappus has little bearing on our deliberations here, 
since the two authors were nearly contemporaries. 

The next mention of Euclid’s name in connection with music comes from 
the late neoplatonic philosopher Proclus (d. 485 A.D.) and from his student 
Marinus of Neapolis.!2 Proclus, in his commentary on the first book of 
Euclid’s Elements of Geometry, tells us that Euclid wrote several other works 
besides the Elements of Geometry, including an Elements of Music 
(στοιχειώσεις κατὰ povouny).!3 Marinus succeeded Proclus as head of the 
New Academy in Athens in 485, and in Marinus’s commentary on Euclid's 
Data, he repeats Proclus’s reference to an Elements of Music.'4 Neither of 
these authors mentions a division of the canon, but the title Elements may be 
appropriate for the Division, since the treatise’s presentation of the proposi- 
tions is similar to the propositions of Euclid’s Elements of Geometry. 

Many Greek writings were preserved in Arabic during late antiquity and 
the early Middle Ages. Ikhw4n al-Safa’, a tenth-century writer, lists Nico- 
machus, Ptolemy, and Euclid as musical successors to Pythagoras. The con- 
text of the remark convinced Henry George Farmer that the order from 
Pythagoras to Euclid was meant to be chronological, and he asserted: “it 
might be assumed that the Ikhwén recognized the late composition of the trea- 


"On the question of authorship, see Diiring, Porphyrios, pp. xxxvii- 
XXXix. 

12Heinrich Menge provides a summary of attributions of the Division to 
Euclid in his edition (Euclidis Opera omnia, vol. 8, Phaenomena et scripta 
musica, ed. Henricus Menge [Leipzig: B. G. Teubner, 1916]), pp. xxxvii- 
XXXViii. 

13Procli Diadochi in primum Euclidis elementarum librum commentarii, 
ed. Godofred Friedlein (Leipzig: B. G. Teubner, 1873), p. 69.3. 

14Marinus of Neapolis, “Commentarius in Euclidis data,” in Euclidis 
opera omnia, vol. 6, Data, ed. Henricus Menge (Leipzig: B. G. Teubner, 
1896), p. 254.19. 
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tise ascribed to Euclid.”"!5 The Ikhwan does not specify a Euclidean treatise, 
but another tenth-century source, the Fihrist of Ibn al-Nadim, lists two such 
works: a Book on the Notes, also known as Book on Music (Kitab al- 
nagham wa yu'raf bi'l-m(siki) and a Book on the Canon (Kitéb al-kaniin). 
Nearly three centuries later, Ibn al-Kifti (d. 1248) mentions in his History of 
the Learned two works on music by Euclid: a Book on Music (Kitab al- 
midsiki) and a Book on the Canon (Kitab al-kanin). Finally, Ibn Abi Usaibi'a 
(d. 1270) lists a book by Pythagoras entitled The Canon of Arithmetic and 
Music (Shari ‘at al-arithmetiki wa’l-misiki).!6 

A final reference to Euclid as author of a work on music, contemporary 
with our earliest manuscripts, comes from the waning years of the Byzantine 
empire. Theodorus Metochites (1270—1332)—chief minister to the emperor 
Andronicus II Palzologus, student of Manuel Bryennius, and teacher of 
Nicephoros Gregoras—moentions in his essays that Euclid touched on musical 
inquiries.!7 

Based on the documentary evidence presented thus far, we can conclude 
the following. The tradition deriving from y ascribed the Division to Euclid, 
while that from a hyparchetype 6 tacitly ascribed it to Cleonides.!® A third 
tradition deriving from the hyparchetype 8 apparently did not make an autho- 
rial attribution. Porphyry and later writers relate that Euclid wrote on music, 
although there are some discrepancies in these testimonies regarding titles and 
contents. Porphyry’s testimony occurs in the fifth chapter of his commentary, 


1¥'Greek Theorists of Music in Arabic Translation,” /sis 13 (1929-1930): 
330. 


16For the Arabic sources on music, see Amnon Shiloah, The Theory of 
Music in Arabic Writings (c. 900-1900), Répertoire Internationale des 
Sources Musicales, B/X (Miinchen-Duisberg: G. Henle, 1979). These 
sources are also listed in Henry George Farmer, The Sources of Arabian 
Music (Leiden: E. J. Brill, 1965). The sources appear below with their RISM 
number and with Farmer's number in brackets. 

Ibn Abi Usaibi‘a, Τὰν ἃ- 1 fi arithmatiqi wa'l-misiqi (The Canon of 
Arithmetic and Music), no. 085 [p. xii]. 

Ton al-Kifti, Ta’rikh al-hukama’ (History of the Learned), no. 126 [239]. 

in al-Nadim, Kitab al-fihrist (Book of the Index [to Literature]), no. 132 

[188] 

Ikhwan al-Safa’, Rasa’ 1} Ikhw4n al-Safa (Treatises of the Brothers of 
Sincerity), no. 154 [192]. 


17Theodori Metochitae miscellanea philosophica et historica, ed. Christian 
Gottfried Mtiller and Theophilus [Gottlieb] Kiessling (Leipzig, F. C. G. 
Vogel, 1821; reprint ed., Amsterdam: A. M. Hakkert, 1966 [1967]), p. 108. 


18See pp. 62-64 infra. 
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the earliest source for which is the fourteenth-century codex Vaticanus gr. 
198 (hereafter Vg). Study of the manuscript tradition of Porphyry’s commen- 
tary in the present edition has been limited to the appearance of the Division in 
the commentary. From this perspective, the transmission of the commentary 
appears to be a quagmire, and testimony in any of the books after the first 
four must be considered with some suspicion.!9 Certainly there existed evi- 
dence, perhaps hearsay, in the late ancient and early medieval Greek and 
Arabic worlds that Euclid wrote on music. Based on the documentary evi- 
dence, however, the connection of our treatise to the great geometer is tenu- 
ous. The transmission of the long version of the Division, the version that 
contains in some manuscripts an ascription to Euclid, paired it with the Har- 
monic Introduction now attributed to Cleonides. With the exception of za, the 
manuscripts that transmit the two treatises do so under one name: Cleonides, 
Euclid, or Anonymous.” Finally, there is the evidence, or rather the lack of 
evidence provided by the Latin version, where no authorial ascription is 
made. 

Before turning to interpretations of the documentary evidence, we must 
consider the person or character known as Zosimus. A colophon inserted by 
the original scribe at the end of the treatise in Mm reports that Zosimus cor- 
rected the Division while prospering in Constantinople.2! This might lead us 
to conclude that Zosimus was the scribe.22 Matritensis gr. 4678 (hereafter 
Za), which assigns the Division to Euclid, attributes the Harmonic Introduc- 
tion to none other than Zosimus. These two citations invite the student of the 
Division to connect the two persons named Zosimus, but identifying this 
character has proven to be frustrating. Antiquity is littered with figures named 
Zosimus, including the famous historian, a sophist, a neoplatonist, a pope, a 


19] base my suspicion of fourteenth-century Byzantine sources on my 
findings about the emendations and recomposition of ancient writings by 
scribes and scholars in Constantinople. See André Barbera, “Reconstructing 
Lost Byzantine Sources for MSS Vat. BAV 2338 and Ven. BNM gr. VI.3: 
What Is an Ancient Music Treatise?” in Music Theory and Its Sources: Antiq- 
uity and the Middle Ages, ed. André Barbera (Notre Dame, Ind.: University 
of Notre Dame Press, 1990), pp. 38- 67; and pp. 40-44 infra. 


20Mm! presents a special case; see pp. 36-37 infra. 
21See pp. 37 and 185, n. 73 infra. 


22For example, Henry S. Macran, ed. and trans., The Harmonics of Aris- 
toxenus (Oxford: Clarendon Press, 1902), p. 90, remarks that Mm was writ- 
ten by “one Zosimus in Constantinople in the twelfth century.” 
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heretic, and a martyr. A list appears below, based principally on Fabricius’s 

Bibliotheca graece.® 

1. Zosimus of Thasos, a writer of epigrams, some of which are still extant, 
who may have lived during the first century B.C. 

2. An engraver from around the time of Jesus. 

3. A freedman from the house of the younger Pliny (61-112 A.D.) who pos- 
sessed talent as a comedian and musician. 

4. The tutor of the rhetorician Aelius Aristides (117/128—181 A.D.). 

5. A physician mentioned by Galen (129-199 A.D.). 

6. Zosimus of Tharas, a third-century Bishop in Numidia. 

7. A fourth-century Bishop of Naples. 

8. Zosimus the Deacon, a heretic of the fourth century, whom both Stephen 
the Deacon and Nicephorus Callistus condemned for idolatry. 

9. A martyr mentioned in a letter by St. Polycarp. 

10. M. Canuleius, from Egyptian Panopolis, who taught and practiced 
alchemy around the turn of the fourth century. 

11. A Prefect of Epeirus mentioned in connection with laws promulgated in 
373 A.D. 

12. Pope Zosimus, whose short reign (417-418) was marked by his defense 
of the controversial Caclestius and Pelagius against the Carthaginian 
synod and his subsequent denunciation of these two as heretics. 

13. An abbot who lived in Palestine around 430 A.D. and wrote some διαλο- 
yiopot. 

14. Zosimus of Alexandria, a philosopher mentioned by the Suda. Apparently 
he wrote a work on metallurgy, a life of Plato, and twenty-eight other 
books, none of which is extant. 

15. Zosimus of Ascalon, known also as Zosimus of Gaza, a sophist and 
grammarian, who wrote a principles of rhetoric and a commentary on 
Demosthenes. 

16. The famous Greek historian, whose history of the Roman Empire runs 
from the time of Augustus (d. 14 A.D.) to 410 A.D. 

17. Zosimus the presbyter, late fourth and early fifth centuries, whom St. 
Isidore of Pelusium often admonishes in his letters. 

18. The recipient of a letter from Isidore of Pelusium (d. ca. 449 A.D.), who 
calls him a βιβλιοφόρος, i.e., a messenger or clerk, and who warns 
this Zosimus to take care with the arrangement of books, guarding 
against loss of damage. 


Johann Albert Fabricius, Bibliotheca graece, 14 vols. (Hamburg: C. 


Liebezeit, 1707-1728). 
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19. Zosimus the hermit, recipient of a letter from Photius. This monk lived 
alone in the mountains. 

From the group, two deserve further mention. The Zosimus of item 18 
was connected in some way with books, and he is therefore a possible candi- 
date for our redactor of the Division. But Isidore of Pelusium lived in Egypt, 
and we must wonder why he should exhort a messenger or bookkeeper in 
Constantinople to mind his work.24 The Zosimus of item 10 taught and prac- 
ticed alchemy around the turn of the fourth century and was apparently 
known to Michael Psellos in the eleventh century. Writings by this Zosimus 
occur in Venetus Marcianus gr. 299, an eleventh-century codex devoted pri- 
marily to alchemy and physics, which was part of Cardinal Bessarion’s origi- 
nal bequest of 1468 to St. Mark’s.25 Several treatises or expansions of trea- 
tises that contain no specific authorial ascription also exist in this manuscript, 
one of which (ff. 90r—-93r) makes a number of connections between the prin- 
ciples of alchemy and Pythagorean music theory. This portion of the codex 
was at one time thought to be part of the treatise of Zosimus of Panopolis, 
although Otto Gombosi has argued that it is independent and dates more likely 
from the seventh and not the fourth century.25 The musical treatise, whether 
by Zosimus or Pseudo-Zosimus, contains no material from the pair of the 
Harmonic Introduction and the Division. Nevertheless, the connections are 
enticing. In fact, the anonymous treatise on music concerns itself with ele- 
ments (στοιχεῖα) of both alchemy and music, and Proclus and his student 
Marinus both noted that Euclid wrote an elements of music. This codex may 
be worthy of additional study for what it reveals about ancient music theory, 
although the relationship of its Zosimus to the Division's Zosimus is strained 
at best. 


%ASancti Isidori Pelusiot@ ... Epistolarum libri quinque, Patrologiae cur- 
sus completus, series graeca, ed. J.-P. Migne, vol. 78 (Paris: L. Migne, 
1860), Book III, Epistle 86. 


25For a description of the manuscript, see Elpidio Mioni, Bibliothecae 
Divi Marci Venetiarum codices graeci manuscripti, vol. 1, Thesaurus ansi- 
quus: codices 1-299, Indici e cataloghi, n.s. VI (Rome: Istituto Poligrafico 
dello Stato, 1981), pp. 427-33. Venetus Marcianus gr. 322 and probably 
Mm, also part of Bessarion’s collection, came to St. Mark's in 1472 after the 
Cardinal's death. On the various stages of the acquisition by the Marciana of 
Bessarion’s library, see Lotte Labowsky, Bessarion’s Library and the Biblio- 
teca Marciana: Six Early Inventories, Sussidi eruditi, vol. 31 (Rome: Edizioni 
di Storia e Letteratura, 1979). 

26Qtto Gombosi, “Studien zur Tonartenlehre des frilhen Mittelalters I,” 
Acta musicologica 12 (1940): 29-S2. 
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Although we may not be able to further identify Zosimus, we can specu- 
late as to what he might have corrected. The pair of the Harmonic Introduc- 
tion and the Division is highly sectional. The treatise or treatises consist of 
several short segments, some of which fit together better than others. The late 
Byzantine penchant for correcting ancient texts is well attested in scholia and 
letters, and it is conceivable that Zosimus pieced together any or all of the 
segments that we know.2? Passages exist in the Division where we might 
desire more correction or at least more information, but rather than deal 
with fine points of meaning, let us look at an obvious mistake, a gaping hole 
in the version of the treatise as it appears in Vaticanus gr. 191, ff. 395v—397r 
(hereafter Vw). The text breaks off in this codex with two essential words to 
go in the first acoustical proposition (Proposition 10 [152.2]) and picks up 
again without break at the Canon (178.1). This same break occurs in Za, but 
there it is final. Zosimus the redactor may have “corrected” the lacuna of Vw, 
although we do not know if these are the very manuscripts in which the cor- 
rection took place. The actual circumstances of this correction are unknown, 
and there are problems: in particular, we note that Vw contains the Canon, 
whereas Za does not. More puzzling is the manner in which Zosimus might 
have gone about correcting the faulty tradition. If he consulted the long ver- 
sion, he did not correct that version but repeated it. We can only speculate on 
what might have needed correction based on the corrected version. We can 
compare Mm with Vc where the treatises are ascribed to Cleonides, but there 
is very little difference in text, and we could hardly call one version a correc- 
tion of the other, unless Zosimus rejected the ascription to Cleonides in favor 
of Euclid.29 In any event, the only solid evidence we possess that indicates a 
need for correction is the lacuna in Za and Vw. 

A second issue is the relationship between author of the Harmonic Intro- 
duction in Za and redactor of the Division in Mm. We might argue that the 
scribe of Za, upon seeing the colophon of Mm, mistook Zosimus for the 
author and wrote in his name at the beginning of the Harmonic Introduc- 


27See, for example, the letter of Nicephoros Gregoras to Sebastian 
Kaloeidas in St. Bezdeki, “Nicephori Gregorae Epistulae XC,” Ephemeris 
dacoromana. Annuario della scuola romena di Roma 2 (192A): Xx. See also 
Rodolphe Guilland, Correspondance de Nicéphore Grégoras (Paris: Société 
d’ Edition «Les Belles Lettres», 1927), no. 51. 


28For example, the matter of “one name” (see pp. 55—58 infra). 


29Mm and Vc are related in the fourteenth century, when hyparchetype a, 
in the form of Mm3 and Vc3, alters both codices. See Barbera, 
“Reconstructing,” pp. 38-67. 
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tion.» The correlate to this codex, Vw, as well as Mm! do not attribute the 
Harmonic Introduction at the beginning of the treatise to an author nor do they 
give a title. Furthermore, the title of the Harmonic Introduction in Za is pro- 
vided by a second hand. The colophon in Mm, however, gives credit to 
Euclid, not to Zosimus, for having written the Division. The scribe in Za 
might have consulted the beginning of Mm where there was no ttle or autho- 
rial attribution. It is difficult to believe, however, that the scribe of Za had 
Mm in front of him, since the latter codex contains the long version of the 
Division, whereas Za breaks off with the first acoustical proposition. It is 
possible that a similar circumstance took place prior to the execution of the 
manuscripts that we now possess, especially Za and Vw. Thus, the scribe not 
of Za but perhaps of y made these corrections, and y was subsequently muti- 
lated to produce y!, from which Za and Vw descended. Even under this 
hypothesis, there must be additional steps to account for the resumption of the 
treatise in the Canon (178.1) in Vw. 

A related matter concerns Zosimus the scribe as opposed to Zosimus the 
redactor. Some scholars have claimed that Zosimus was actually the scribe of 
Mm. Although this is possible, the colophon provides no clear evidence. 
Subsequent copying of the colophon by Italian scribes during the sixteenth 
century emphasizes the danger of such a claim.3! We must wonder, further, 
why the scribe would choose to sign his name at the end of the pair of the 
Harmonic Introduction and the Division rather than at the end of his work, the 
codex. Such a signature would make sense only if the Division were the only 
portion of the codex corrected by Zosimus. 


Survey of secondary literature 


With this examination of the documentary evidence on authorship, we are 
in a position to evaluate the arguments advanced over the centuries on the 
subject. In 1497, Georgio Valla published a Latin translation of the Harmonic 
Introduction together with the Division, all attributed to Cleonides, but Valla 
derived this attribution simply from the manuscript, Nn, that he used for his 
translation.>2 Sixty years later, Jean Pena published his Latin translation of 


30Se¢, for example, the comments of Karl von Jan in Musici scriptores 
graeci (Leipzig: B. G. Teubner, 1895; reprint ed., Hildesheim: G. Olms, 
1962), pp. xliii—-xliv. 


31See p. 185, n. 73 infra. 


32Hoc in volumine hac opera continentur. Cleonida harmonicum intro- 
ductorium interprete Georgio Valla Placentino. L. Vitruvii Pollionis de archi- 
tectura libri decemi. Sexti lulii Frontini de aquaeductibus liber unus. Angeli 
Policiani opusculwmn: quod panepistemon inscribitur. Angeli Policiani in pri- 
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the same pair of treatises along with a Greek text, all ascribed to Euclid.33 
Pena's ascription, like Valla’s, came simply from the manuscript employed.4 
Since the time of Pena, there have been many editions and translations of the 
Division, no doubt owing to the attachment of Euclid's name to the treatise.35 

Around the end of the sixteenth century, the father of Hugo de Groot was 
one of the first persons to raise the question of authorship, not so much for 
the Division but rather for the Harmonic Introduction.46 Marcus Meibom 
related this uncertainty regarding authorship in the introduction to his edition 
and Latin translation of the Harmonic Introduction and Division.3" In fact, 
Meibom reviewed the previous editors and translators of both texts, decrying 
their tendency to follow blindly the authorial ascription of a single 
manuscript. Meibom attributed both works to Euclid, based in part on his 
study of the sources. Moreover, he felt that the propositions of the Elements 
of Geometry provided the mathematical apparatus necessary to work out the 
propositions of the Division. Meibom was especially proud of his editorial 
work on the diagrams that accompany the Division, and no doubt saw these, 
as did later editors, as a significant connection between the music treatise and 
the great geometer. 

David Gregory, who edited the works of Euclid around the tum of the 
eighteenth century, doubted that Euclid was the author of the Division and 
thought perhaps Ptolemy was the author.28 A new edition of the works of 
Euclid was begun in 1883, and the editor, Johan L. Heiberg, was persuaded 
on the basis of style that the Division was truly composed by the author- 


ora analytica prelectio. Cui Titulus est Lamia (Venice: Simon Papiens dictus 
Bivilaqua: Die Tertio August, 1497). 

33Euclidis rudimenta musices, ed. and trans. Jean Pena (Paris: Andreas 
Wechelus, 1557). 

34Pena used Upsaliensis gr. 52, Vaticanus Reginensis gr. 169, or their 
source ΚΖ (see mu:x, pp. 72-74 infra). 

35See pp. 98-101 infra. I shall consider here only those scholars who 
explicitly address the issue of authorship. 

36Hugo Grotius, Martiani Minei Felicis Capellae ... De nuptiis Philolo- 
giae & Mercurij ... (Leiden: Christophorus Raphelengius, 1599), p. 316. 

37Marcus Meibom, Antiquae musicae auctores septem graece et latine, 2 
vols. (Amsterdam: Ludovicus Elzevirius, 1652; reprint ed. in Monuments of 
Music and Music Literature in Facsimile, II/51, New York: Broude Brothers, 
1977), preface. Each treatise in volume 1 of this publication is separately 
paginated. 

38Euclidis quae supersunt omnia, ed. David Gregorius (Oxford: Theatro 
Sheldoniano, 1703), preface. 
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compiler of the Elements of Geometry.39 With Heiberg and his co-editor, 
Heinrich Menge, we arrive at the modem controversy regarding the author of 
the Division. 

At the end of the nineteenth century, Karl von Jan published his monu- 
mental edition and study of ancient Greek music theory, the Musici scriptores 
graeci, and in this edition, he addressed the matter of authorship of the Divi- 
sion He noted that the Division contains expressions introduced by ἔστω; 
that variables ranging over numbers were indicated as ὁ a, 6 8, and so forth; 
that φημὶ δή occurs often; and that ἄρα is ubiquitous. These four expressions 
stylistically connect the Division to the Elements of Geometry, where the 
same expressions occur. In addition, Jan noted that like the seventh book of 
the Elements, the Division assigned numbers to lines or, more precisely, 
represented numbers by line segments. The line drawings that accompany the 
Division had also engaged Meibom. As we shall see, however, the line 
drawings that accompany the Division were added to the oldest and most 
authoritative manuscripts after the treatise had been copied. In Mm, the later 
hand we shall call Mm2 added the lines; in Vc, the fourteenth-century hand 
Vc3 added the drawings; and the line drawings in all other manuscripts con- 
taining them are derived from these two manuscripts. There are no such 
drawings in the tradition descending from y or in the Porphyry tradition. 
Although diagrams do accompany the Division in the De institutione musica, 
these accompany the numerical examples that were added to the text and thus 
do not accompany the version of the text that also exists in Greek. 

Jan also took up the matter of the other traditions of the Division, that is, 
in the commentary of Porphyry and the De institutione musica of Boethius. 
Noting the appearance of the mathematical and acoustical propositions in Por- 
phyry as well as the style of their presentation, Jan concluded that this much 
of the Division was authentically attributed to Euclid.4! The Introduction, 
however, Jan doubted as part of the original work by Euclid. As an alterna- 
tive, Jan speculated that Euclid extracted the propositions per se from a long 
work, an Elements of Music. 

About ten years after Jan’s treatment of the subject of authorship, Paul 
Tannery launched an extended attack on the ascription of the treatise to 


39Johan L. Heiberg, Linerargeschichtliche Studien itber Euklid (Leipzig: 
B. G. Teubner, 1882), pp. 52-55. 


40Jan, pp. 115-20. 


41Jan numbers these propositions 1-16, as had Meibom, following the 
subdivision of the treatise that was developed during the Renaissance (see p. 
119, n. 7 infra). 
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Euclid.42 Rather than dealing with issues of the three traditions or the con- 
nection of the Division to the Harmonic Introduction, Tannery based his 
argument on the content of the treatise. He determined that the mathematical 
quality, the sectional nature, and the historical location of the treatise indicated 
an author or authors other than Euclid. 

Tannery's first criticism was that the Division contained “une contradic- 
tion flagrante” between the diatonic and enharmonic genera. The Canon is 
undertaken in the diatonic genus, whereas the Enharmonic Passage (172.1— 
176.2) presupposes the enharmonic genus. Tannery felt that the entire treatise 
except for the Canon was based on the enharmonic genus, but in fact the 
Introduction, the mathematical propositions, and most of the acoustical prop- 
ositions are sufficiently general to apply to all three genera. The treatment of 
the whole tone (Proposition 8 and especially Proposition 11 {170.1—3]) has 
special application to the chromatic genus. Only with the introduction of the 
pyknon in the Enharmonic Passage must the enharmonic genus be assumed. 
Tannery saw in this discrepancy a conflict unworthy not only of the geometer 
but also of a single author. He relied on Aristoxenus’s claim that the enhar- 
monic genus had been favored in earlier times, that is, before the time of Aris- 
totle and Aristoxenus (ca. 330 B.C.). This is a time well before Euclid, who 
flourished around 300 B.C. Tannery then speculated that the diatonic division 
of the canon was attached to the rest of the treatise a couple of generations 
after the time of Aristoxenus, perhaps around the time of Eratosthenes. 
Although this latter part of Tannery's argument is pure conjecture, his central 
criticism is valid. The assumption of the enharmonic genus is initially startling 
when it appears in the Enharmonic Passage, although it is possible to see the 
entire treatise as applying to the enharmonic genus. Equally surprising is the 
change in style within the Enharmonic Passage. From a series of propositions 
and demonstrations, the treatise shifts abruptly to the style of a manual 
describing the process for locating the enharmonic paranete and the lichanos. 
Abmupt shifts between proof and construction or demonstration also occur in 
Euclid’s Elements of Geometry. The Canon, too, is a presentation of a 
method rather than a proof of a proposition. On the basis of tonal! disposition, 
if not style alone, the end of Proposition 11 and the beginning of the Enhar- 
monic Passage seem to be a likely point for a change in authorship. 


42Tnauthenticité de la «Division du canon» attribuée a Euclide,” Comptes 
rendus des séances de ἰ᾿ academie des inscriptions et belles-lettres 4 (1904): 
439-45; also in Paul Tannery, Sciences exactes dans l'antiquité, ed. J. L. 
Heiberg and H. G. Zeuthen, Mémoires scientifiques, vol. 3 (Paris: Gauthier- 
Villars, 1915), pp. 213-19. 
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Tannery next attacked the Introduction, noting that its claims rest solidly 
in the particular world of Pythagorean arithmetic. He noted that the fourth- 
century development of geometry and the accompanying generalization of 
mathematics is completely absent from the deliberations of the Division. Since 
this fourth-century development culminated in Euclid, Tannery concluded that 
Euclid could not have authored an Introduction devoid of the new, Eudoxian 
proportional theory. At this stage of his argument, however, Tannery conve- 
niently overlooked the Elements of Geometry 7-9, which present in detail 
arithmetic proportional theory completely bound to the natural numbers and 
thus devoid of the advances in geometry. That these books were composed 
by Euclid as part of the Elements has never been seriously questioned. Histo- 
rians of mathematics have long been aware that Books VII-IX contain knowl- 
edge of an earlier time, perhaps from around the time of Plato and Archytas. 
Nevertheless, we have no reason to doubt that Euclid was the mathematician 
who compiled and formulated this knowledge as part of his Elements. By 
analogy, the appearance of particular Pythagorean arithmetic in the Division 
cannot be used to exclude Euclid from consideration as author-compiler of 
our treatise. Tannery, of course, was aware of the nature of the Elements of 
Geometry 7-9 as well as of the dependence of the Division upon these 
books,‘3 but he noted that these books are considered to be older than Euclid. 
The dependence of the Division upon them was therefore not an argument in 
favor of the Elements preceding the Division. Indeed, the Division never 
refers to the Elements by name, nor does it locate the propositions that it 
employs from the Elements by book or number. Tannery is therefore correct 
in asserting that the propositions of the Division need not have been com- 
posed after the composition of the Elements. But no part of this argument, 
which depends upon the age of knowledge, rules out Euclid as the possible 
and eventual compiler of the material. 

Tannery proceeded to attack Proposition 11 (154.2-156.1), which he 
claimed contained a paralogism. This is true in a strict sense, for it argues that 
since an interval is dissonant, it is therefore not a multiple. This argument pre- 
sumably rests on the claim in the Introduction that all consonant intervals are 
either multiple or superparticular. Of course, the Introduction never claims 
that all multiple intervals are consonant. The Division, however, tacitly relies 
on the quarternary (1, 2, 3, 4) for its discussion of consonance, and under 
this constriction, all multiples are consonant. A limitation to this quarternary 
rules out all dissonant intervals, since the four numbers can be combined only 
to form consonant intervals. In fact, these four numbers produce the ratios 
that represent all the consonances recognized by the Pythagoreans: 2:1 and 


43Proposition 2 (122.6-8), for example, appeals to Elements 8.7. 
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4:2 represent the octave; 3:1 represents the twelfth; 4:1 represents the double 
octave; 3:2 represents the fifth; and 4:3 represents the fourth. 

Tannery concluded his argument by noting that the mathematical sophisti- 
cation of the Division probably does not predate Plato and Archytas. Here 
Tannery is referring to the style of language and argument in the propositions, 
which is similar to that of the Elements. In conclusion, he suggested Eudoxus 
as a possible author for all of the Division except for the actual division 
according to the diatonic genus, which Tannery assigned to the third century 
B.C. 

Charles-Emile Ruelle, who had earlier translated the Division into 
French,“4 responded briefly to Tannery’s criticism.45 Ruelle’s response con- 
sisted of a terse summary of the contents of the long version of the Division, 
from which he argued that the treatise had integrity and was worthy of ascrip- 
tion to Euclid. Ruelle noted that the acoustical propositions are an application 
of the mathematical propositions to sound, and that this application is truly 
what the Introduction promises. In consequence, Ruelle criticized Jan for 
concluding that the mathematical and acoustical propositions were by Euclid, 
whereas the Introduction was not. Ruelle’s argument makes sense as far as 
the acoustical propositions are concerned. Whether this much of the Division 
is by Euclid is another question, but this much of the Division can be read to 
have integrity. Ruelle never satisfactorily answered Tannery’s argument 
regarding the juxtaposition of genera, nor did he address the abrupt shift in 
purpose in the Enharmonic Passage. 

A decade later, Heinrich Menge published the last volume of Euclid's 
Opera omnia containing the Division, followed, as in Jan’s edition, by the 
Harmonic Introduction. In the manuscripts, however, the Division follows 
the Harmonic Introduction. Although Menge’s edition is essentially the same 
as Jan’s, Menge addressed anew the subject of authorship. Collecting the 
testimony of Proclus, Marinus, and Theodorus Metochites, Menge concluded 
that Euclid probably wrote on music, but he noted that none of these authors 
attributed a division of the canon to Euclid.47 Menge concluded that the Divi- 
Sion may be an extract from a work on music by Euclid, perhaps an Ele- 


44L' Introduction harmonique de Cléonide. La division du canon 
d' Euclide le géométre. Canons harmoniques de Florence, Collection des 
auteurs grecs relatifs ἃ la musique, vol. 3 (Paris: Firmin-Didot, 1884). 


45“Sur l'authenticité probable de la division du canon musical attribuée a 
Euclide,” Revue des études grecques 19 (1906): 318-20. 


46Menge, Phaenomena et Scripta musica, pp. xxxvii-liv. 


47The one ancient author who attributes a division of the canon to Euclid, 
Porphyry, presents a portion of the treatise, but not the Canon. 
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ments. Unlike Jan, who proposed that Euclid himself extracted the Division 
from his longer work on music, Menge felt that the Division was extracted by 
an author less able than the famous geometer. 

The issue of authorship has continued to attract the attention of scholars 
throughout this century. Thomas Heath, the English translator of the Ele- 
ments of Geometry, repeated the opinions of Jan, Tannery, and Menge with- 
out offering an opinion of his own on the subject.4® Ingemar Diiring, the 
most recent editor of the text of Porphyry’s commentary, briefly reviewed the 
matter, noting that the position taken by the Introduction on the addition and 
subtraction of parts to alter pitch was old Pythagorean.‘9 He also cited 
Heiberg’s conclusion that the language of the Division was that of Euclid. 
DiGring concluded, however, that the authorship of the Division was uncer- 
tain. 
Ivor Bulmer-Thomas reviewed the testimony of Porphyry, Proclus, and 
Marinus. He concluded that Euclid wrote an Elements of Music and that the 
Division had some connection with it. But he felt that the Division gave “such 
a trite exposition of the Pythagorean theory of musical intervals” that it “is 
hardly worthy to be dignified with the name Elements of Music.” Bulmer- 
Thomas was convinced that the Harmonic Introduction and the Division had 
different authors because one treatise contained Aristoxenian theory whereas 
the other contained Pythagorean doctrine.5! He rightly rejected, however, 
Tannery's argument that Euclid could not have been the author on the basis of 
the antiquity of the musical theory. As Bulmer-Thomas noted, Euclid pre- 
served old-fashioned arithmetic in his Elements of Geometry and may have 
done the same with music theory. 

Walter Burkert, in his review of the subject, focused attention on the 
invention of the canon, determining that the instrument was probably invented 
after the time of Aristotle.52 Contrary to Tannery’s position, Burkert felt that 
the juxtaposition of enharmonic and diatonic genera was “comprehensible.” 
He observed that the enharmonic genus may have been basic to musical prac- 


48The Thirteen Books of Euclid’ s Elements, trans. Thomas L. Heath, 2d 
ed., 3 vols. (Cambridge: Cambridge University Press, 1926; reprint ed., 
New York: Dover, 1956), p. 17. 


49Ingemar During, Ptolemaios und Porphyrios iiber die Musik, Géte- 
borgs Hégskolas Arsskrift, vol. 40/1 (G&teborg: Elanders, 1934; reprint ed., 
New York: Garland, 1980), p. 177. 


50Euclid,” Dictionary of Scientific Biography, ed. Charles C. Gillispie 
(New York: Scribner’s Sons, 1971). 


51See pp. 25-27 infra. 
S2Burkert, Lore and Science, pp. 374—75, especially n. 22. 


(So gle 


19 


20 


tice, but the diatonic immutable system was a necessary basis for modulations 
(ueraBoAai) into other genera. Cleonides, however, seems to directly con- 
tradict this conclusion by noting that modulation can take place from any one 
of the genera to another.*°3 Thus, the juxtaposition of genera, coupled with 
the change of purpose in the Enharmonic Passage, seems to indicate the 
piecing together of the Division. Burkert wisely noted in this passage his 
suspicion of the diagrams that accompany the Division. 

In his translation of the Division into English, Thomas Mathiesen chose 
not to deal with the matter of authorial ascription.*4 Mathiesen reviewed the 
pertinent bibliography and then noted that the reliance of the Division on ear- 
lier works obviates the question regarding Euclid’s authorship. This is true to 
the extent that the historian seeks to record the invention and development of 
ideas. In some cases, however, the processes of synthesis and compilation 
are the necessary and great steps of intellectual history. The Elements of 
Geometry attests to the importance of coordinating and unifying the discover- 
ies of others. 

Jon Solomon, in an appendix to his study of the Harmonic Introduction, 
addressed the authorial question regarding the Division.55 Solomon had 
already grappled with the authorship of the Harmonic Introduction and 
decided to attribute it to the otherwise unknown Cleonides. Viewing this 
decision solely from the point of view of the Division, we might expect the 
same author for our treatise, since the Division always follows the Harmonic 
Introduction in the manuscripts. The matter is complicated, however, by the 
appearance of the Harmonic Introduction independent of the Division, and in 
some of these appearances, the Harmonic Introduction is attributed to Pap- 
pus. Regarding the Division, Solomon reviewed much of the documentary 
evidence presented here. Although he wisely made no firm decision regarding 
the Division, he did determine that the Division and the Harmonic Introduc- 
tion have different authors based on the disparity of style and content in the 
two works. 


53Cleonides, “Isagoge,” in Musici scriptores graeci, pp. 204.19-205.4. 

54Thomas J. Mathiesen, “An Annotated Translation of Euclid's Division 
of a Monochord,” Journal of Music Theory 19 (1975): 253, n. 1. 

55Jon Solomon, “Cleonides: ΕἸΣΑΓΩΓΗ APMONIKH; Critical Edi- 
tion, Translation, and Commentary” (Ph.D. dissertation, University of North 
Carolina at Chapel Hill, 1980), pp. 368-73. 

5¢The one exception to this succession is the isolated appearance of the 
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Citing the antiquity of much of the acoustical knowledge and many of the 
principles contained in the Division, Andrew Barker assigned the entire work 
to the late fourth century B.C.57 He chose not to determine the role that 
Euclid might have played in the composition of the treatise but rather deter- 
mined that there was no good reason to assign the propositions and the 
Enharmonic Passage to a date later than Euclid. In fact, Barker viewed the 
entire treatise with the exception of the Introduction as a single work.58 His 
reasons for rejecting the Introduction rest largely on what he perceived as a 
discrepancy between the acoustical principles stated there and those worked 
out in the propositions. He noted that the Introduction treats sound as 
percussion in the air, with pitch dependent upon the density or rarity of that 
percussion. In the particular world of Pythagorean music theory, high 
numbers would be assigned to high pitches and low numbers to low pitches. 
Barker felt that this perception of sound was at odds with the one presented in 
the propositions, but he was misled by the line drawings that accompany 
these propositions. If we were to regard the line segments in the manuscripts 
as lengths of string, high numbers would be assigned to low pitches and low 
numbers to high pitches. Of course, we need not view the line drawings as 
such, and the invitation to do so comes only from the attachment of the Canon 
to the rest of the treatise. Rather than this, the lines can be viewed as 
representing the numbers or alphabetic variables that appear in the text, much 
like the line drawings that accompany Euclid’s Elements of Geometry 7-9. 
But the entire question is obviated by the suspicious nature of the diagrams 
themselves. These drawings are not part of the arithmetic version of the Divi- 
sion and were added to our manuscripts by later hands. The late addition of 
these drawings does not entirely rule out the possibility of their being old, but 
certainly they cannot be used to argue against the connection of the Introduc- 
tion with the propositions. 

Barker provided two reasons for viewing the Enharmonic Passage as 
integral to the other propositions. His primary reason was that the Enhar- 
monic Passage along with Proposition 11 (164.3—-170.3) formed a polemical 
passage directed against the harmonikoi, who, according to Aristoxenus, had 


57 Andrew Barker, “Methods and Aims in the Euclidean Sectio Canonis,” 
Journal of Hellenic Srudies 101 (1981): 1. 

58See also Barker’s translation of the Division in his Greek Musical 
Writings, vol. 2, Harmonic and Acoustic Theory (Cambridge: Cambridge 
University Press, 1989), p. 190, where he makes similar claims about the 
authorship and integrity of the treatise. 

59See p. 15 supra and pp. 40-44 infra. 
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concentrated their energies solely on the enharmonic genus. This is a novel 
interpretation of the Enharmonic Passage, but it does not account for the pas- 
sage’s change in style from that of mathematical and acoustical proofs to that 
of a manual. Barker may be correct in his interpretation of the Enharmonic 
Passage, but such an interpretation does not argue for its integral attachment 
to the preceding propositions. Proposition 11 (164.3—170.3), in the style of 
the other acoustical claims, is directed against Aristoxenus, if it is directed 
against anyone. Barker’s second reason for treating the Enharmonic Passage 
as part of the preceding material is the special attention devoted by this section 
to notes—enharmonic paranete, lichanos, parhypate, and trite—that are not 
located from fixed notes at any of the intervals presented thus far by the Divi- 
Sion. Such an argument, however, does not account for the attachment of the 
Enharmonic Passage to the previous propositions, since we would expect in 
such a passage a treatment of the other intervals, especially the chromatic 
paranete and lichanos, which are not located from the fixed notes by previ- 
ously established intervals. Finally, Barker admitted that his argument for 
considering the Canon itself as an integral part of the treatise rested on the 
acceptance of the enharmonic sections as integral.5! Since the integrity of the 
Enharmonic Passage is suspicious at best, so is the Canon. 

To conclude this survey of secondary literature on the subject of author- 
ship, we should note two recently published translations of the Division. 
Andrés Κάγράϊ!, in his Hungarian translation of the Division, treated some of 
the matters presented here.®? K4rpdti concentrated in part on the development 
of the canon. He noted that many of the acoustical truths presented by the 
Division predate Euclid, but like Ruelle, he concluded that the long version 
was an integral work, leading up to the mathematical construction of the 
immutable system. K4rp4ti also suggested Euclid as author of the Division. 
Luisa Zanoncelli, in her Italian translation, provided an even-handed survey 
of positions regarding the authorship of the Division without firmly deciding 
in favor of Euclid or against him as author.§3 Finally, Flora Levin has 
recently argued for the historical integrity of the Introduction with the ensuing 
propositions and for the attribution of the entire treatise to Euclid. 


OB arker, “Methods and Aims,” p. 12. 
6'Ibid., p. 13. 


62“Eukleidés: A Kanén Beosztésa. Tanulm4ny és fordft4s,” Zenetudo- 
mAanyi dolgozatok (1987): 7-27. 


63“Sectio canonis,” in La manualistica musicale greca (Milan: Angelo 
Guerini, 1990), pp. 31-36. 
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Interpretation 

As this survey of secondary literature indicates, the authorship of the 
Division has attracted considerable scholarly attention over the centuries, due 
in large part to the ascription of the treatise to the famous geometer. A com- 
parison of this attention with the minimal attention bestowed, for example, on 
the Harmonic Introduction of Gaudentius underscores this point. The act of 
attaching a name to a work or group of works—whether the name is 
Cleonides, Euclid, or Gregory the Great—is an important matter. Assigning 
the name of a person rather than a numbered or unnumbered anonymous 
makes the work seem more real, more palpable. Our attitude toward the work 
is psychologically transformed after we identify it with a “real” person with a 
name. In the case of the Division, there is much at stake in the authorial 
determination. First, there is the matter of dating. Second, Euclid’s reputation 
as a mathematician is on the line. Third, the context in which we read the 
treatise is an issue. 

Although many of the mathematical and musical principles embodied in 
the treatise seem to be old Pythagorean, perhaps dating from as early as the 
fifth century B.C., the compilation and partial synthesis of these principles 
may be considerably more recent. As noted above, the act of synthesis is an 
important intellectual event that the historian should not allow to be overshad- 
owed by either the quest for a new idea or the age of the material synthesized. 
Some form of the treatise existed by the time of Porphyry, and this may have 
been the Division of the Canon that he attributed to Euclid. As Tannery 
observed, the style of mathematical presentation seems to be sufficiently 
sophisticated so as not to predate Archytas and Plato's Academy. Further- 
more, the acoustical theory is an improvement over that of Archytas. A time 
after the turn of the fourth century B.C. therefore seems to be the earliest 
possible date for the composition of the Division. We are left, nevertheless, 
with a considerable amount of leeway. At least a half millennium separates 
Eudoxus, for example, from Porphyry, the apparent chronological limits for 
authorship. 

Scholars have expended much effort over the years in attempts either to 
view the Division as an intelligent, unified treatise or to remove Euclid’s name 
from it. These attempts attest to the importance of the second issue, Euclid’s 
reputation. Tannery, Menge, and Bulmer-Thomas were quite simply embar- 
rassed by the ascription of the Division to the great geometer, and each 
scholar developed his own argument why Euclid could not have composed 
the treatise. Ruelle and K4rp4ti, on the other hand, saw in the Division a uni- 
fied work with its ultimate goal the mathematical construction of the 
immutable system. Thus, they were willing to attribute the treatise to Euclid. 


Google 


23 


24 


But for historical, stylistic, and musical reasons, it seems that the unity of the 
Division ends in Proposition 11 (170.3), the point where Porphyry’s quota- 
tion of the treatise ends. Beginning with the Enharmonic Passage, the long 
version becomes a manual rather than a logical treatise on the foundation of 
acoustics. And at this point the treatise abandons its general treatment of 
intervals—fourths, fifths, octaves, and tones, the ratios for which had been 
established in the mathematical propositions—to pursue the enharmonic 
genus. If the purpose of the Introduction and mathematical propositions had 
been to treat the intervals of the enharmonic genus such as the ditone and the 
semitone (256:243), we should find the necessary mathematics to represent 
these intervals with ratios. For example, in Proposition 11 (166.2—170.1), 
the Division demonstrates that the fourth is smaller than two-and-one-half 
tones, and the fifth is smaller than three-and-one-half tones. This demonstra- 
tion relies on an earlier part of Proposition 11 (164.3—166.2), which affirms 
that the diapason is less than six tones. This claim rests ultimately on the ninth 
mathematical proposition, which demonstrates that six sesquioctave ratios 
exceed the duple. It would seem proper that the next interval considered 
should be the semitone, that is, the amount by which a fourth exceeds two 
tones. The first part of the Enharmonic Passage (172. 1-6) locates the enhar- 
monic lichanos at this interval above the hypate, but the expected characteri- 
zation of this interval as 256:243 (i.e., 4:3 — [9:8 + 9:8]) is absent. The author 
of the Enharmonic Passage must have wanted to continue the treatment of 
successively smaller intervals begun in Proposition 11 (i.e., octave, fifth, 
fourth, tone [164.3]) with the semitone and enharmonic diesis. The absence 
of the appropriate mathematical propositions indicates, along with the other 
evidence cited above, that the Enharmonic Passage was attached to the pre- 
ceding part of the Division at a time after the composition of the original 
treatise. 

The third issue resulting from the question of authorship is the context in 
which we read the treatise. The divorce of mathematics from the corporeal 
and particular world of Pythagorean philosophy was one of the great 
achievements of the fourth century, which culminated in the general and 
abstract science of the Elements of Geometry. Our perception of the Divi- 
sion varies considerably according to whether we perceive it as abstract the- 
ory to be applied impartially to the physical world or as the material display of 
philosophical and qualitative arithmetic. It is little wonder that a scholar such 


65For more information on the generalization of mathematics during the 
fourth century B.C., see Part I of André Barbera, “The Persistence of 
Pythagorean Mathematics in Ancient Musical Thought” (Ph.D. dissertation, 
University of North Carolina at Chapel Hill, 1980), pp. 1-146. 


Google 


as Jan, having decided that the mathematical and acoustical propositions were 
by Euclid, was eager to separate the Pythagorean Introduction from the 
remainder of the treatise. 

The documentary evidence concerning the authorship of the Division 
comprises an entanglement of clues and contradictions that invites a variety of 
interpretations and evaluations of the treatise. Some of these interpretations 
and evaluations presented by other writers on the subject have now been dis- 
cussed. There are, however, additional matters that deserve some treatment. 

The question whether Euclid or some other author could have written both 
the Harmonic Introduction and the Division is not as easily answered as might 
seem possible from the writings of earlier scholars. The empirical evidence, 
the manuscripts and ancient testimony, favors treating the two works as two 
parts of one treatise, as the scribe does overtly in Nn. The long version of 
the Division always follows the Harmonic Introduction, and with the excep- 
tion of Vv, which does not provide an author for either part, both parts are 
invariably attributed to the same author. Even in Za where the Harmonic 
Introduction is attributed to Zosimus at the beginning, it is later ascribed to 
Euclid by the original scribe. Arabic citations in the Fihrist of Ibn al-Nadim 
and in the History of the Learned of Ibn al-Kifti also ascribe a pair of works 
on music to Euclid, a Book on Music and a Book on the Canon. It is reason- 
able to assume that this Book on Music is our Harmonic Introduction. 
Against the association of the Harmonic Introduction with the Division, we 
can point to the independent appearance of the former in manuscripts and the 
appearance of the Division alone in the works of Porphyry and Boethius. 
Furthermore, Porphyry refers to a Division of the Canon by Euclid, and Pro- 
clus and Marinus to an Elements of Music, but none of these three authors 
mentions a Harmonic Introduction or a Book on Music. This absence of tes- 
timony linking the two works and the isolated appearance of cither the Har- 
monic Introduction or the Division is insufficient evidence to overcome the 
union of these two works in the manuscripts containing the long version of 
the Division and the Arabic testimony. Indeed, most scholars who have 
argued for separate authors for these two works have proceeded from an 
entirely different position. 

The Harmonic Introduction and the Division present significantly different 
music theories and seem to do so in contrasting styles. Many writers on the 
subject have found the Aristoxenian theory of the Harmonic Introduction to 
be incompatible with the Pythagorean theory of the Division. On several theo- 
retical points (e.g., the size of the fourth), the two theories are simply con- 
tradictory. The Harmonic Introduction methodically presents the Aristoxenian 
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system logically and peripatetically, in apparent stylistic contrast to the 
propositions of the Division. These propositions, similar to those of the Ele- 
ments of Geometry, are unique in ancient music theory. The Introduction to 
the Division, however, which belongs with the propositions, is perhaps 
closer in style to the Harmonic Introduction than it is to the ensuing proposi- 
tions. Solomon, who argued for separate authors on the basis of content, 
noted that the two works “are stylistically and lexically quite similar.”6” Thus 
the burden of proof for separating the two works seems to fall heavily on the 
contrasting musical theories contained in them. 

This is not the place to reconcile Aristoxenian and Pythagorean theory. 
The later part of Proposition 11 (164.3—170.3), with its demonstrations that 
the octave is smaller than six tones, the fifth smaller than three and a half 
tones, the fourth smaller than two and a half tones, and the interval of the tone 
indivisible into two equal parts, seems to be a direct attack on Aristoxenian 
musical principles. The difficulty with separating the two works solely on the 
basis of content stems from the fact that the conjunction of these incompatible 
theories is hardly unique in antiquity. The juxtaposition of Aristoxenian and 
Pythagorean theories occurs in the musical treatises of Nicomachus, Aristides 
Quintilianus, and Gaudentius. In the latter two works, we find the explicit 
contradiction regarding the size of intervals, fourth, fifth, and so on.§8 Fur- 
thermore, the entire first section of the treatise by Gaudentius presents the 
Aristoxenian system, whereas the second section presents the elements of 
Pythagorean musical theory.®? As for Nicomachus, he tacitly assumes the 
Aristoxenian system for his presentation of the genera, but then notes that the 
octave equals five tones and two semitones rather than six tones.70 The 
embodiment of contrasting theories in these three works is certainly more 
integrated than in the pairing of the Harmonic Introduction with the Division, 
but this integration does not necessarily argue more strongly for one author or 
for a more capable author. Perhaps we should have higher esteem for an 
author who, when compiling contradictory musical theories, separates them 
into discrete parts than for one who jumbles them together. This argument, of 


67Solomon, “Cleonides,” p. 111 and n. 9. 


68Cf. 1.8 with 3.1 in Aristides Quintilianus, De musica libri tres, ed. R. 
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tores graeci, pp. 327-55. 
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pp. 262.7-264.5. 
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course, does not necessitate that we view the Harmonic Introduction and 
Division as having one author. The argument, rather, can be turned around to 
call into question the integrity of the musical works by Nicomachus, Aristides 
Quintilianus, and Gaudentius. The combination of conflicting musical theo- 
ries in a single treatise seems to confuse the issue of authorship, but in a more 
positive light, we can view the combination as a reflection of the compilatory 
and synthetic nature of our treatises. These treatises (considering here at least 
the pair of the Harmonic Introduction and the Division) were put together at a 
relatively late date when the animosity of the Aristoxenian-Pythagorean con- 
flict had subsided for most writers. 

We venture precariously into an argument based on the absence of evi- 
dence, but we must do so in the case of Ptolemy’s testimony on the subject of 
authorship. In the fifth and sixth chapters of the first book of Ptolemy’s Har- 
monics, he reviews the Pythagorean stand on consonance and dissonance.?! 
His treatment is thorough, and he takes up in the course of these two chapters 
the fundamental principle of consonance of the Division's Introduction and 
the ensuing treatment of musical intervals. Ptolemy even directs sharp criti- 
cism at the Pythagoreans for their seemingly arbitrary restriction of consonant 
ratios to the quarternary (1, 2, 3, 4) and for their rejection of the eleventh 
from the category of consonance.’ It is clear from Ptolemy's remarks that he 
had knowledge—and we are even tempted to say that he had a treatise— 
nearly identical to that presented by the Division but without the Enharmonic 
Passage and the Canon.73 And yet at no point in the Harmonics does Ptolemy 
mention Euclid or a Division of the Canon. These omissions would figure 
less significantly were not Ptolemy careful to assign the theories that he pre- 
sents to the appropriate persons and groups. Archytas, Aristoxenus, Eratos- 
thenes, Didymus, and the Pythagoreans receive specific citation and criticism, 
but not Euclid. 

On the basis of Ptolemy’s remarks, we can conclude that he was well 
aware of the Pythagorean position on music theory that is presented in the 
Division and that he did not associate this position with Euclid or Cleonides. 


TlIngemar Diiring, ed., Die Harmonielehre des Klaudios Ptolemaios, 
Giteborgs Higskolas Arsskrift, vol. 36/1 (Géteborg: Elanders, 1930; reprint 
ed., New York: Garland, 1980). 


72See André Barbera, “Τῆς Consonant Eleventh and the Expansion of the 
Musical Tetractys: A Study in Ancient Pythagoreanism,” Journal of Music 
Theory 28 (1984): 201-3. 
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enharmonic genus, which he attributes to the Pythagorean Archytas, does not 
parallel the final passages of the long version of the Division. 
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We can plausibly conclude that Ptolemy was likewise unaware of the specific 
Euclidean presentation of the material we find in the Division. It is therefore 
possible that the Division, as we know it up to Proposition 11 (170.3), had 
not been compiled by the time of Ptolemy. This late date of composition may 
be corroborated by the tenth-century Arabic treatise Rasa’ il [khwdn al-Safa’, 
which identifies the musical successors to Pythagoras in apparent chronologi- 
cal order: Nicomachus, Ptolemy, Euclid. If these names refer to the Enchiri- 
dion, Harmonics, and Division, we have evidence for a late date of composi- 
tion for the Division. 

Additional evidence, although hardly confirmation, for late composition is 
provided by the connection of the Division to the Harmonic Introduction. 
Although we know nothing about Cleonides, we are familiar with a series of 
Aristoxenian treatises, all of which seem to date from late antiquity. It is not 
unreasonable to group the Harmonic Introduction with those treatises and to 
propose a date cf second century A.D. or later for it. Furthermore, as 
Solomon noted, we know of no treatise entitled /ntroduction (Eicaywym) 
before the first century B.C.74 We can at least speculate that an author after 
the time of Ptolemy compiled musical knowledge that was undoubtedly old 
and representative of two different philosophical traditions. The result of this 
compilation may have been a peripatetic introduction to harmonics and a 
Euclidean formulation of the basic mathematical and acoustical principles of 
the Pythagoreans. 

A consideration of the three texts of the Division has some bearing on the 
question of authorship. The most common interpretation of the documentary 
evidence has been that the long version of the Division was composed at a 
time a good deal earlier than Porphyry and Boethius and that the latter two 
authors then quoted from the longer work. Although this hypothesis may be 
correct, we cannot logically infer it from the texts as they have been handed 
down in the manuscripts. To confirm textually the traditional hypothesis, we 
should be able to derive the texts of Porphyry and Boethius from the long 
version. But only the mathematical propositions occur in all three traditions, 
and we shall see below that any two traditions can be read against the third.75 
A comparison of Porphyry’s version and the long version of Propositions 10 
and 11 provides little insight into the matter of authorship. Boethius’s version 
of the Introduction, however, differs in important ways from the Greek 
text.”6 Of course, these textual analyses do not favor one author over another 


74Solomon, “Cleonides,” p. 169. 
15See pp. 44-48 infra. 
76See pp. 55-58 and 228-33 infra. 
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or one historical sequence over another. Rather, the textual tradition as pre- 
served in the manuscripts cannot confirm any of the proposed hypotheses. 
Byzantine emendations 

A complete study of the evidence concerning the composition of the Divi- 
sion requires that we consider the state of our sources in late Byzantium and 
the changes that may have been made in them. Karl von Jan undertook a 
detailed study of Mm while preparing his edition of Greek music treatises. He 
identified several hands in the manuscript and divided them neatly into cen- 
turies. Although Jan’s division may be too neat, especially regarding Mm3, 
his basic partition remains valid. The manuscript was written during the 
twelfth century by Mm!, who was or was working from the hyparchetype 
labelled y. During the next century, Mm2 emended the text, in particular by 
adding diagrams to the Division. Mm2's source we have called hyparchetype 
B. Jan identified a third hand dating from the fifteenth century and working 
with a knowledge of Nn. Jan’s third hand is probably more than one scribe, 
although many emendations were entered into Mm by one fourteenth-century 
hand, Mm3, who was or was working from hyparchetype α.77 Another fif- 
teenth-century hand, Mm, seems to have been familiar with the texts as they 
appear in Venetus Marcianus gr. 322 (hereafter Mu). Jan thought that Mm4 
might be John Rhosus of Crete, the scribe of Mu whom Cardinal Bessarion 
brought to Venice. Jan identified additional and later hands in Mm, one of 
which adds treatises in the margins. 

The text of the Division in Vv seems to be very similar to that of Mm after 
Mm2’s emendations but before those of Mm3. We can date Vv around 1296 
from astrological calculations contained in the manuscript.”® We are tempted 
to use this date to limit Mm2’s emendation of Mm, but caution should prevail 
here since both Mm2 and Vv may stem from another source. This source is 
perhaps A, but it may very well be Mm2. There is reason to believe, further- 
more, that some of the hyparchetypes such as 8 and a were persons rather 
than manuscripts.’9 


77My determination of hands, historical layers, and sources rests on a 
consideration of the entire codex and not solely on the Division. See Barbera, 
“Reconstructing,” pp. 38-48. 

78 Alexander Turyn, Codices graeci Vaticani saeculis XIII et XIV scripti 
annorumque notes instructi (Citta del Vaticano: Biblioteca Apostolica Vati- 
cana, 1964), pp. 89-97. Note that Vv refers only to ff. 287r—-312v and 314r— 
316r of this compendium of treatises and scribes. 


79] will have more to say about this below (see pp. 30-32). 
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The scholarly world has only recently become aware of Vc, which 
appears to date from the twelfth or thirteenth century. It too contains many 
layers and hands, and it is unfortunate that the upper portion of several folios 
in the oldest section have seriously deteriorated. We do have, however, Bb, 
Cb, and Nn, which contain direct copies of the Division from Vc, and these 
help us in determining the text in Vc. Three hands emend Vc—whose original 
source is hyparchetype 3—over the centuries, the first and most important 
being Vc3, dating from the fourteenth century.*® In fact, Vc3’s emendations 
to Vc are nearly identical to the emendations of Mm3 to Mm, and we may 
therefore connect Vc3 to Mm3 through hyparchetype a. Vc3 also copied into 
Vc the diagrams Μη had added to Mm. Before Vc3’s emendation, there may 
have existed a couple of diagrams in Vc, although these are no longer visible. 
Vc? adds scholia to Ve, including scholia to the diagrams entered by Vc3. The 
copies of Vc all originate after the contributions of Vc?. 

Za and Vw share a unique set of readings with Mm!, a set that stems 
ultimately from hyparchetype y. Some corrupt readings, outright mistakes, 
exist in Za and Vw that serve to separate these two manuscripts from Mm! 8! 
Thus y may be divided into y! for Za and Vw and y? for Mm2. 

There is good reason to believe that hyparchetype a and perhaps also 8 
are persons rather than sources. In this matter, we are truly pursuing the sub- 
ject of authorship of the Division, but in fourteenth-century Byzantium rather 
than in antiquity. The colophon added by Mm! to the Division, while not of 
much help in determining who wrote the Division, locates the manuscript in 
Constantinople. Vv refers to Pediasimus (f. 291v), and elsewhere in Vati- 
canus gr. 191 there is reference to Andronicus Comnenus (f. 319v). We can 
therefore reasonably place Vv in Constantinople and associate it at least indi- 
rectly with Planudes. There is reason to believe that Vc was consulted by 
Manuel Bryennius in the writing of his treatise,82 and thus Vc too may come 
from Constantinople. The relationship between Mm? and Vc? argues for the 
close proximity of the two codices. Vw forms a latter part of Vaticanus gr. 
191 and probably comes from the same location as Vv. Therefore, all the 


δόξες p. 37 infra. 

81See, for example, y!’s 8 for ¢ and 8 for By in Proposition 6 (134.5; 
134.9). For a more detailed presentation of convergent and divergent readings 
among Mm!, Vw, and Za, see pp. 40-44 infra; and the analysis of the sixth 
proposition in Barbera, “Reconstructing,” pp. 53-58. 

82Thomas J. Mathiesen, “Aristides Quintilianus and the Harmonics of 
Manuel Bryennius: A Study of Byzantine Music Theory,” Journal of Music 
Theory 27 (1983): 41-45. 
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early sources with the possible exception of Za seem to be located in Con- 
stantinople. 

Za poses more of a problem. Nigel Wilson thought that Za might be the 
copy of Diophantus’s mathematical works that Planudes claims to have bor- 
rowed.®3 Since Planudes died around 1305, we could plausibly date this 
codex to the thirteenth century and locate it in Constantinople. We presume 
the copy of Diophantus that appears in Vaticanus gr. 191 is drawn from this 
borrowed copy, and we might expect to confirm this relationship by compar- 
ing the Division in both manuscripts. The version of the Division in Vw is 
Closely related to that of Za: both stem from y and both terminate in Proposi- 
tion 10 (152.2). Vw, however, resumes after the Enharmonic Passage 
(178.1) with the Canon. Za does not continue with the Canon but rather with 
astronomical tables. Thus, Vw could not have been drawn solely from Za, 
and we must doubt that Za is the version of Diophantus borrowed by 
Pianudes. 

Although we cannot locate Za precisely, it is not essential for the estab- 
lishment of the text of the Division, since Vw gives the same version. The 
version in Mm!, closely related to Vw and Za, does not share some errors 
contained in the latter two manuscripts. Mm!, furthermore, provides the text 
covering the last part of Proposition 10 through the Enharmonic Passage 
(176.2). 

It has been suggested that hyparchetype a is a person and not a codex.®& 
There were several scholars living in Constantinople at the end of the thir- 
teenth and fourteenth centuries who took a keen interest in preserving and 
restoring ancient texts, and it is entirely possible that Manuel Bryennius or 
Nicephoros Gregoras is a. The emendations of a, and § too, require a good 
knowledge of ancient music theory, but not necessarily a text other than the 
one given by hyparchetype y or perhaps y and 8. Although these emendations 
might initially seem to be minor, those introduced into the texts of Proposi- 
tions 3 and 6 transform the entire text from arithmetic to geometry.®5 There- 
fore, the way in which the Division has been read in the West from the time 
of Valla and Pena to the present has been largely determined by fourteenth- 
century Byzantine scholars. They deserve credit and criticism for their contri- 
butions to our understanding of ancient mathematical and acoustical thought 


83Nigel Wilson, Scholars of Byzantiwn (Baltimore: Johns Hopkins Uni- 
versity Press, 1983), pp. 232—34. It seems that Planudes made a master copy 
of music treatises and lent it out, but it was never returned. 


® Barbera, “Reconstructing,” pp. 58-62. 
85See pp. 40-44 infra. 
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The text for the Division as well as the emended, geometric version of the 
text can be derived almost entirely from Mm and Vc. The other codices dis- 
cussed here, Za, Vw, and Vv, make it possible to discern layers of composi- 
tion in the two leading manuscripts, but they are neither as old nor as authori- 
tative as Mm and Vc. The history of these two codices is consequently of 
considerable importance for our study. 

We owe our knowledge of Mu and probably Mm to Cardinal Bessarion 
and his acts of preservation, which stem from the Fourth Crusade of 1204. It 
is well known that this liberation of Constantinople caused far more destruc- 
tion of ancient treasures and learning than the eventual fall in 1453 to the 
Turks.86 For its participation in the crusade, Venice gained possession of 
three-eighths of Constantinople, most of the islands in the Aegean and Ionian 
seas, and Crete. After exile in Nicaea, the Byzantine emperor Michael VI0 
Palzologus reestablished the Greek government in Constantinople. For a 
short while under Andronicus II Palzologus (1282-1328), Byzantine schol- 
arship flourished under the guidance of scholars such as Maximus Planudes. 
Despite this reprieve, the inevitability of the collapse of the Byzantine empire 
was apparent to many. One final desperate effort, rejected by most in the 
East, was made to reunite the Church. This culminated in the Council of Flo- 
rence (1439), but it failed. At this time Bessarion, Archbishop of Nicaea, 
entered the picture. An emissary from the Eastern Church to the West, 
Bessarion sought unification. Later, among the curia of Pope Nicholas V, he 
also tried to promote another Crusade that would liberate his country from the 
Turks. He failed on both accounts, although Pope Pius II rewarded him for 
his efforts by making him a Cardinal. 

Bessarion was an avid collector of books, and especially Greek books. 
Around 1465, Paolo Marosini, the Venetian ambassador to the Roman curia, 
convinced the Cardinal to bequeath his library to Venice, a city with a long, if 
somewhat disgraceful historical connection to Byzantium. In a letter of 1468 
to the Doge, Bessarion even referred to Venice as “another” or “second 
Byzantium” (alterwn Byzantium).®’ In 1468, St. Mark's opened some thirty 
crates of books left by the Cardina) and conducted an inventory of the hold- 
ings, which included some 466 codices.®8 Of all the manuscripts we have 
discussed, only Venetus Marcianus gr. 299 appeared in that inventory. 
Bessarion died in 1472, and the Venetians subsequently claimed possession 


86Wilson, Scholars of Byzantiwn, p. 218. 


87?Henri Omont, “‘Inventaire des manuscrits grecs et latins donnés ἃ Saint- 
ΜῈΝ de Venise par le cardinal Bessarion (1468),” Revue des bibliothéques 4 
(1894): 139. 


88Labowsky, Bessarion’s Library, p. 46. 
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of the rest of his library. A second inventory in 1474 revealed two musical 
codices in the latest acquisition from Bessarion, one of which was Mu. 
According to Elpidio Mioni, Bessarion himself added numerous diagrams to 
this codex.) In another crate (number 33) there was, according to the 1474 
inventory, “a certain copy-book on music, in parchment, of George Trivisa- 
nus.” This copy-book was almost certainly Mm. Bessarion apparently 
obtained the codex from George Trivisanus, a Uniate priest on the island of 
Crete. This island, which was a Venetian possession since the Fourth Cru- 
sade, formed an important link between Byzantium and the West. During the 
first part of the fifteenth century, there existed on the island three religious 
sects: Orthodox Greek, Roman, and Uniate, an especially unpopular strain of 
Catholicism of which Bessarion was the champion. Byzantine refugees 
Streamed to the island, many of whom were well educated but penniless upon 
arrival. A number of these refugees found employment in Crete’s flourishing 
scriptoria, which were created, at least in part, to satisfy the demand in Italy, 
and especially in Venice, for Greek manuscripts. It is in this milieu that 
George Trivisanus, whom Bessarion eventually brought to Venice, played his 
role in the transmission of ancient Greek learning to the West. Trivisanus may 
have been able to tell us who Zosimus was.?! 

It is unfortunate that we know far less about Vc than we do about Mm. Vc 
seems to have belonged at one time to the Church of Santa Andrea della Valle 
in Rome. The codex eventually passed into possession of Giovanni Cardinal 
Mercat, and around the turn of this century, Mercati donated it to the Vatican 
Library. The codex consists of four sections, only the first of which is old 
and of importance here. The writing is miniscule with individual letters of 
approximately the same height and size; the overall appearance of the page is 
neat and orderly. Vc! frequently forms his 8’s in the old-fashioned way; 
thus, they look like yx.’s. His a’s and y’s also indicate a relatively old style, 


89Elpidio Mioni, “Bessarione scriba ὁ alcuni suoi collaboratori,” Miscella- 
nea marciana di studi Bessarionei, ed. Rino Avesani, Giuseppe Billanovich, 
Giovanni Pozzi (Padua: Editrice Antenore, 1976), pp. 265 and 274, cites 
Venetus Marciana lat. XTV/14 (coll. 4235). 

90‘quidam quinternionen super musicam, in pergameno, Georgii Trivi- 
sani.” Labowsky, Bessarion’s Library, pp. 52 and 218. 

9!Deno J. Geanakoplos, Greek Scholars in Venice (Cambridge: Harvard 
University Press, 1972), p. 58 and n.19. 


Google 


33 


34 


earlier than the fourteenth century. Solomon and Da Rios have dated this first 
portion of Vc to the twelfth or thirteenth century, a reasonable date.52 

The state of affairs for the text of Porphyry’s treatise is more complex and 
difficult than for the long version of the Division.“ Although there exists a 
twelfth-century source for the commentary, Venetus Marcianus app. cl. gr. 
VI/10, this codex contains only the first four chapters of Porphyry’s com- 
mentary, and consequently lacks the Division. The present study of the Por- 
phyry sources has been limited to the appearance of the Division in the fifth 
chapter, and the following remarks must be regarded as tentative. 

The earliest codices containing this version of the Division date from the 
fourteenth century. Of these, Vg presents the text as an actual commentary, 
that is, the text appears in the margins surrounding the text of Ptolemy's Har- 
monics. Vg’'s text is also probably the best for this passage. Only Vg, Va, 
and the late manuscripts Lugdunensis Bibliothecae Publicae gr. 16D (here- 
after Ra) and Lugdunensis Perizonianus gr. Q.22 (hereafter Rb) have the cor- 
rect reading of διπλάσιος in Proposition 6 (206.4). All other sources contain 
the incorrect reading τριπλάσιος. Most of the sources stem ultimately from 
Mu; however, a group of manuscripts, which we shall call he, presents an 
abbreviated form of the entire commentary and also reads τριπλάσιος at the 
same point in Proposition 6. An intermediary source, 6, may therefore be 
proposed between Vg and Mu where the mistake might have originally occur- 
red. None of the seven manuscripts comprising hc is clearly the leader. It is 
unlikely that Mu was copied from Vg and θ then drawn from Mu, since in 
many cases he and Vg read together against Mu. Vaticanus gr. 187 (hereafter 
Vb), another fourteenth-century source, contains the error of he in Proposi- 
tion 6. Va presents Isaac Argyros’s redaction of the commentary, perhaps in 
Isaac's own hand, but the text in Va differs considerably from that in Vg.% 
Our knowledge of the sources for Porphyry’s commentary provides little 
information on the subject of the Division’s authorship.95 A comprehensive 


92Jon Solomon, “Vaticanus gr. 2338 and the Eicaywyn ἁρμονική," 
Philologus 127 (1984): 247-253. Rosetta Da Rios, Aristoxeni elementa har- 
monica (Rome: Typis Publicae Officinae Polygraphicae, 1954), pp. xx—xxv. 

93The presentation of this material in Diiring, Porphyrios, pp. ix—xl, is 
inadequate. See, for example, the corrections suggested by Bengt Alexander- 
son, Textual Remarks on Ptolemy's Harmonica and Porphyry's Commentary 
(Géteborg: Almqvist ἃ Wiksell, 1969). 

See Barbera, “Reconstructing,” p. 61, n. 22, and the annotations to the 
translation of the Division in Porphyry’s commentary. 

9SBibliographic information on the manuscripts at the Vatican (i.e., Va, 
Vb, and Vg) can be found in Paul Canart and Vittorio Peri, Sussidi bibliogra- 
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study of these sources, although difficult and time consuming, would almost 
certainly be of considerable value to the world of Byzantine scholarship.* 


Conclusion 


It would be bold to assert definitely that the Division was or was not writ- 
ten by Euclid. Certainly the attachment of Euclid’s name—the teacher of the 
Elements of Geometry?”—1o this treatise indicates much greater esteem for its 
contents than ascribing it to Cleonides. This matter of authorship, of course, 
relates to dating, and this in turn relates to the sections of the treatise. 

The various possible forms of the treatise and the contrast between Aris- 
toxenian and Pythagorean musical theories are insufficient to rule out the 
possibility that both the Harmonic Introduction and the Division received 
more or less their final formulation by a single author. It is even possible that 
this formulation took place in late antiquity. There is evidence that the source 
for the first three books of Boethius's De institutione musica is a lost treatise 
by Nicomachus,?® and we must wonder if the fourth book, which begins 
with the Division, might not have the same source. It is even remotely pos- 
sible that Nicomachus was drawing from another work of his own on music. 

The sectional nature of the Division argues for a protracted composition. 
After all, we are dealing here with basic truths of mathematics and acoustics, 
the kinds of truths that can and should be learned or at least memorized. And 
we are also dealing with Pythagoreans or neopythagoreans, who were 
famous for their slogans, secret societies, and adherence to a Bios, a rule or 
way of life. This bears on the composition of the Division: we can imagine a 
seed of acoustical truths and beliefs that sprouts propositions over a period of 
time, propositions that are instances in a musical system of the essential 
truths. This much musical theory could have been transmitted orally, although 
it was eventually formulated in Euclidean style and written down. But the 
commitment to print need not kill the seedling. Composition continues 
through recension and redaction, and the muddled state of affairs surrounding 
the Division attests to the longevity and dynamism of Pythagorean musical 


δεῖ per i manoscritti greci della biblioteca vaticana (Citta del Vaticano: Biblio- 
teca Apostolica Vaticana, 1970). 

%The sources for the De institutione musica are of no help in determining 
the author of the Division. 

97Porphyry refers to Euclid as στοιχειωτής (Dilring, Porphyrios, Ὁ. 
92.29). 


98For studies of the sources of the De institutione musica, see Calvin 
Bower, “Boethius and Nicomachus: An Essay Concerning the Sources of De 
institutione musica,” Vivarium 16 (1978): 1-45. 
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theory. The final stage of this intellectually dynamic theory took place in 
Constantinople during the waning years of the Byzantine empire. First, line 
drawings were added, perhaps from an old written source no longer extant, to 
supplement the propositions. Then the text was modified to accommodate the 
diagrams. We can only speculate whether the line drawings were added to 
lend credibility to the attachment of the geometer's name to the treatise. 


Analysis and Commentary 


A running analysis and commentary accompanies the translations of texts 
as they appear in the long version of the Division, in Porphyry’s commen- 
tary, and in Boethius’s De institutione musica. Ten specific subjects are pre- 
sented below that deserve more extensive comment than those remarks 
included with the translations. The first four items concern the transmission 
of the Division, and the next six concer substantive issues of music theory 
and history raised by the texts. 


Titles and colophons 


A variety of titles and colophons accompany the three traditions of the 
Division and bear directly on the subjects of composition and transmission. 
These matters were discussed above; here, the titles and colophons are 
simply collected and identified according to source. 

The independent version of the Division is in fact not independently 
transmitted. In all but one truncated manuscript copy,! the treatise is pre- 
ceded by the Harmonic Introduction now attributed to Cleonides. With the 
exception of Vv, the Division carmies the title Κατατομὴ κανόνος and an 
ascription to Euclid in Mm, za, and mu. Mm and mu attribute the Harmonic 
Introduction as well to Euclid; Za attributes it to Zosimus, and a second hand 
entitles it: Περὶ ἁρμονικῆς (Concerning Harmonics). Mm! and Vw contain 
no authorial ascription or title for the Harmonic Introduction at the beginning 
of the treatise (a later hand adds title and ascription to Mm), while Vaticanus 
gr. 1033 (hereafter Ve) contains only the final few lines of the Harmonic 
Introduction. The manuscripts comprising za and Mm! (i. e., those 
manuscripts stemming from y) introduce the line εἰσαγωγὴ ἁρμονικὴ 
Εὐκλείδου just before the end of the Harmonic Introduction.!°\ Although 
many hands were involved in the execution of Mm, Mm! wrote the title. Vv 


See pp. 5-9 supra. 


100Oxoniensis Bodieianus Langbainius gr. et lat. 3 contains only the first 
four propositions, breaking off at 128.9. 


101That is, between p. 207.9-10 in Jan. 
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contains no title or authorial attribution for either the Harmonic Introduction 
or the Division. Those manuscripts descending from Vc carry the title Περὶ 
φθόγγων (Concerning Notes or Concerning Pitches) and no authorial ascrip- 
tion. From the positioning of the Division in immediate sequence to the Har- 
monic Introduction, we can infer that the same author, Cleonides, is intended 
for the second part of the treatise. Vc? adds the title Concerning Notes to Vc, 
but Vc? must be later than Vc3, since Vc2 adds scholia to the diagrams of 
Vc3,102 Vc2's title must be evaluated in light of the peripheral nature of the 
rest of Vc2’s contributions to the Division and the late date of the hand, which 
is no earlier than the fourteenth century. Finally, Oxoniensis Bodleianus 
Langbainius gr. et lat. 3 (hereafter Od) synthesizes the two titles, forming 
Περὶ κατατομῆς κανόνος (Concerning the Division of the Canon) and 
attributes the treatise to Euclid. 

The colophons accompanying the Division provide some additional 
information about the composition and execution of the manuscripts. Mm!, 
Mu, and some of Mu's descendants contain the colophon: EvxAeidiou 
κανόνος κατατομή' Ζώσιμος διῶρθου ἐν Κωνσταντινουπόλει εὐτωχῶς 
(Zosimus corrected the Division of the Canon of Euclid while prospering in 
Constantinople).!© At the end of the Division in Nn, we find: KAeoveidou 
εἰσαγωγὴ appovixy τέλος" φύλλα ιδ' (The Harmonic Introduction of 
Cleonides, end, 14 folios). The scribe of Nn made the same inference as that 
noted above: the Division, here entitled Concerning Notes, was written by 
Cleonides. And indeed, in Nn the Harmonic Introduction and Concerning 
Notes take up fourteen folios. 

The Division appears in the fifth chapter of Porphyry’s commentary on 
Ptolemy's Harmonics. In the vast majority of manuscripts surveyed here, the 
fifth chapter immediately follows the fourth, and we presume Porphyry to be 
the author. There are, however, manuscripts containing Porphyry’s commen- 
tary that end after the fourth chapter and therefore do not contain the Divi- 
sion.' There is no clear indication in the fifth chapter of Porphyry's com- 
mentary that he is quoting from an outside source, although Porphyry men- 
tions a Τοῦ κανόνος κατατομή of Euclid along with works by Archytas and 
Dionysius of Halicarnassus as sources for a series of acoustical state- 


102See diagrams (ια. β) (272) and (᾿Ἑναρμόνιον. α) (274). Da Rios, 
Aristoxeni elementa harmonica, pp. xx—xxv identifies the hands as ΑἹ, A2, 
A3, and A4; I have retained the sequence of her numbering of hands in Vc, 
and thus Vc2 follows Vc3. 


103See p. 185, n. 73 infra. 


104These manuscripts form Diiring’s m-class (Diiring, Porphyrios, pp. 
ix—xxi). 
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ments.!95 It is curious that the portion of the Division appearing in Por- 
phyry’s work does not contain the Canon itself. 

In three manuscripts, the fifth chapter of the commentary is ascribed to 
someone other than Porphyry. Beginning with the fifth chapter, Va and Pj 
identify the remainder of the treatise as a commentary of Pappus (Πάππου 
ὑπόμνημα els τὰ ἀπὸ τοῦ πέμπτου καὶ ἐφεξῆς). At the same place, Escori- 
alensis gr. 354 (X.1.12) (hereafter Ee) identifies the remainder of the treatise 
as a Harmonics of Theon of Alexandria (Θέωνος ἀλεξανδρέως ἁρμονικά). 

The version of the Division in Porphyry’s commentary concludes with 
Proposition 11 (170.3), but the fifth chapter of the commentary contains a 
few more lines in summary.!© Those versions of Porphyry’s treatise that 
contain a fifth chapter also continue the commentary into the sixth chapter and 
beyond. Thus, there are no colophons at the end of this version of the 
Division. 

The Latin version of the Division appears in the first two chapters of the 
fourth book of Boethius’s De institutione musica. Boethius does not identify 
an author for this passage and indeed does not indicate that the passage is a 
quotation. Rather, he simply introduces the Division as a review of matters 
demonstrated in the previous book. We know that Ptolemy and Nicomachus 
are two of Boethius’s sources: Ptolemy for the fifth book and Nicomachus 
for a portion or perhaps all of the first four books.!°7 Although Boethius 
does not provide a source for his version of the Division, we do receive a title 
(228.3): Vocum Differentias in Quantitate Consistere (Thar Differences of 
Pitches Consist in Quantity). This is in fact the title of the first chapter, which 
contains the Introduction. Propositions 1-9 occur in the second chapter, 
which also has a title (234.2): Diversae de Intervallis Speculationes (Different 
Speculations Concerning Intervals). There are, of course, no colophons at the 
end of the Latin Division, since the De institutione musica continues with its 
fourth book. 


Sections of the Division of the Canon 

The sectional nature of the Division and its tripartite transmission raise 
questions regarding the treatise’s integrity. Especially in the long Greek ver- 
sion of the treatise, it is unclear from the manuscript evidence where one sec- 
tion ends and another begins. By considering all three traditions, one can 


105]bid., p. 92.2831. 
106See the Porphyry text, p. 226. 


107Bower, “Boethius and Nicomachus”: and Ubaldo Pizzani, “Studi sulle 
fonti del De Institutione Musica di Boezio,” Sacris erudiri 16 (1965): 5—164. 
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divide the treatise into major sections. The first section is doubtless the Intro- 
duction, which is omitted by Porphyry. The second section comprises the 
mathematical propositions, which are transmitted in all three versions. The 
Latin version ends after these, and thus we mark the beginning of a third sec- 
tion with the beginning of the acoustical propositions that follow the mathe- 
matical propositions. Porphyry concludes his version of the treatise with 
Proposition 11 (170.3), the end of the acoustical propositions, and the 
remainder of the treatise, handed down only in the long version, comprises a 
fourth section. 

Within three of the four large sections, there exist subdivisions. The 
mathematical propositions are divided into nine propositions by Boethius and 
by the long version. The only problem with this division occurs in the sixth 
proposition. There are a total of three demonstrations under the sixth proposi- 
tion, only one of which appears in all three traditions (Proposition 6 {138.1- 
7)). The first part of the sixth proposition in the long version (134. 1—-136.2) 
is unique to that version, and the second demonstration in Porphyry’s com- 
mentary (206. 1—208.3) is unique to that version. Boethius presents only one 
demonstration of the sixth proposition, although he supplements it with 
numerical examples (248.10—1 1). 

The acoustical propositions are less neatly and clearly divisible. The most 
authoritative manuscripts transmitting the long version of the Division identify 
a short acoustical proposition, which they assign the number 10, and a series 
of acoustical propositions and statements, which they number 11.108 The 
final section of the long version concems the enharmonic genus and the divi- 
sion of the canon; this section is divisible into two parts. The most authorita- 
tive manuscripts, Mm and Vc, subdivide this section at the beginning of the 
Canon (178.2), that is, at the point where the treatise actually presents its 
method of dividing the canon. At the very end of the Enharmonic Passage 
(176.2), however, these manuscripts contain a remark that serves to introduce 
the division of the canon: τὸν κανόνα καταγράψαι κατὰ TO καλούμενον 
ἀμετάβολον σύστημα (To mark the canon according to the so-called immu- 
table system). This remark, then, can be read as the beginning of the next 
section, and some manuscripts interpret it in this way.!% In this edition, the 
remark has been placed with the Canon (178.1), where it serves as an 
introduction. The same remark, however, could be read as merely an 
announcement of what was contained in the next section, much like Por- 


108See p. 119, n. 7 infra. 
109See p. 179, n. 66 infra. 
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phyry’s announcement of upcoming theoretical matters at the end of his fifth 
chapter.110 


Arithmetic and geometric versions of the treatise 

Considerable evidence exists that one version of the Euclidean Division 
was Originally an arithmetic treatment of acoustics, devoid—at least up to the 
point of the Canon—of diagrams in which lines represent strings. Za reveals 
most clearly this arithmetic version of the Division: it contains no diagrams; 
breaks off in Proposition 10 (at 152.2); and in the third and sixth proposition, 
preserves the arithmetic version, although not without corruption. Mm2, who 
added the diagrams to the treatise in Mm, also transformed the third proposi- 
tion into geometry. Mm3 and Vc} emend the sixth proposition to coincide 
geometrically with the transformed third proposition. Vc} provides the dia- 
grams for Vc, and Mm3 alters Mm?’s diagrams for the sixth proposition so as 
to reflect more clearly the geometric transformation. 

For Porphyry's text, there exists no tradition of diagrams, although a few 
manuscripts contain isolated and crude attempts to depict the propositions 
with line drawings. A rich tradition of diagrams accompanies the text of 
Boethius, but these diagrams supplement the numerical instances that are 
supplied at the end of Propositions 1-4 and 6—8 and are unique to the Latn 
tradition. The unemended text of the Division comes from the hyparchetypes 
γὶ, y2, and 8, embodied in Mm!, νοὶ, Vw, and Za.!!! Except for a few 
crude diagrams that appear in the text itself, these manuscripts preserve the 
Division without line drawings and without hint of geometry in the 
propositions. 

If we may speak boldly about the original version of the Euclidean Divi- 
sion—and much of this study argues against such bold statements—, then we 
must conclude from the evidence that the original version was arithmetic. It is 
beyond the scope of this study to determine, if such a determination can be 
made at all, how a spacial term such as “interval” (διάστημα) came to be used 
to describe acoustical and musical relationships, but it is not difficult to 
imagine a prehistorical series of experiments involving strings or string seg- 
ments that gave rise to this spacial terminology,!!2 the kind of experiment that 


10S¢e p. 226.14 infra. 

111In Barbera, “Reconstructing,” pp. 38-58, I establish these sources and 
others for entire codices Mm, Vc, Vv, Vw, and Za, not just for the Euclidean 
Division. 

112Arp4d Szabo investigates this matter in considerable detail in the sec- 
ond part of his fascinating study of the origins of Greek mathematics, The 
Beginnings of Greek Mathematics, trans. A. M. Ungar (Hingham, Mass.: D. 


Go gle 


is reported in the Pythagorean myth of the hammers. The propositions of the 
Division of the Canon clearly resemble those of Euclid’s Elements of Geome- 
try and consistently employ the spacial term διάστημα. The physical evi- 
dence—the Greek and Latin manuscript traditions with their layers of correc- 
tions and emendations—equally clearly present an arithmetical treatise that 
was transformed into a geometric one. 

The Latin version of Proposition 3 reveals an arithmetic conception simi- 
lar to the arithmetic conception of the sixth proposition preserved in the Greek 
manuscripts. Boethius observes that when G is subtracted from DF, the 
remainder is D (240.6). DF, therefore, is not a line segment with D and F as 
end points but rather a sum, D + F. The two Greek traditions subtract a 
quantity equal to 6 from &¢, thus producing a remainder n¢ or Ce that may be 
viewed geometrically. If 3 and ¢ represent end points of a line or string, then € 
or ἡ mark a point between the ends, and the subtraction of the segment equal 
to 6 leaves behind the remainder 57 or δε. It comes as no surprise that a tex- 
tual crux occurs at this very point in the argument (124.5—6) in the Greek 
traditions. The version of the Division without diagrams, preserved in za, 
does not contain the variable 7; Mm? adds 7 to Mm. Boethius therefore pre- 
serves the arithmetic version of this proposition in his treatise. The arithmetic 
nature of this proposition is confirmed in all three traditions in the first two 
lines where numerus (ἀριθμός) appears. There is good reason to believe that 
this arithmetic version of the Division is in fact the original version. All of the 
manuscript evidence indicates geometric emendations of statements that were 
originally arithmetic.!13 


Reidel, 1978). See especially his discussions of the words ὅρος (limit) and 
διάστημα to refer to the distance between two pitches and to the difference 
between two numbers. 


113 Andrew Barker (“Methods and Aims,” pp. 1-2) felt that a discrepancy 
existed between the Introduction of the Division where rapid percussion pro- 
duced high pitches and slow percussion produced low pitches and the 
propositions themselves. Barker was led astray by the line drawings added to 
the arithmetic treatise, in which the longer line or string was assigned the 

ter number. See my reply to Barker, “Placing Sectio Canonis in Histori- 
cal and Philosophical Contexts,” Journal of Hellenic Studies 104 (1984): 
159. In fact, one can read the propositions quite consistently with the Intro- 
duction, assuming in every case that the greater number is assigned to the 
higher pitch. The original arithmetic version of the treatise confirms the 
agreement between the Introduction and the mathematical propositions. 
Walter Burkert (Lore and Science, p. 380, n. 47) cites examples of ancient 
authors who assign the greater number to the higher pitch and those who 
assign the lesser number to the higher pitch. 
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The transmission of Proposition 6 is the least uniform among the three 
traditions. The Euclidean Division sets out two demonstrations of its claim 
regarding the duple interval. Only the second of these two appears in 
Boethius’s version. Porphyry also omits the first demonstration, but he 
includes both the second demonstration and an additional one showing that if 
a multiple interval is put together from only two superparticular intervals, the 
multiple interval must be duple. The following example divides the first 
demonstration as it appears in the Euclidean Division according to the 
sources. !14 


134.1 all ς 
1342 γ Τὸ διπλάσιον διάστημα ἐκ τῶν μεγίστων ἐπιμορίων συνέστηκεν. 
δβα Τὸ διπλάσιον διάστημα ἐκ δύο τῶν μεγίστων ἐπιμορίων 
συνέστηκεν. 
1343 γὶ ἕκ τε τοῦ ἐπιτρίτου καὶ ἡμιολίου; ἔστω γὰρ ὁ μὲν By τοῦ δῷ 
ὃγῖγβα ἕκτε τοῦ ἡμιολίου καὶ ἐκ τοῦ ἐπιτρίτου. 115 ἔστω yap ὁ μὲν By 
τοῦ ὃζ 
1344 ¥ ἡμιόλιος ὁ δὲ δύ τοῦ 6 ἐπί To: φημὶ τὸν By τοῦ θ διπλασίονα 
εἰναι 


dy'yBa ἡμιόλιος: ὁ δὲ δ( τοῦ 6 ἐπίτριτος φημὶ τὸν By τοῦ θ διπλασίονα 
εἰναι. 


134.5 γὶ a yap ἶσον τῷ 6 τὸν B καὶ τῷ & τὸν y. οὐκοῦν ἐπεὶ ὁ By 
τοῦ 
By*yBa ἀφεῖλον γὰρ σον τῷ 6 τὸν ( καὶ τῷ Bf τὸν y. οὐκοῦν ἐπεὶ ὁ By 
τοῦ 
α ἀφεῖλον γὰρ ἶσον τῷ 8 τὸν & καὶ τῷ UW τὸν yA. οὐκοῦν ἐπεὶ ὁ 
By τοῦ δι 
1344.6 ὃ ἡμιόλιος" ὁ ἄρα τοῦ By τρίτον μέρος ἐστί: τοῦ δὲ BC ἥμισυν 
πάλιν ἴ......} ἐπεὶ 
γ ἡμιόλιος καὶ ἐκ τοῦ τριπλοῦ καὶ ἐπιτρίτου τὸ τετραπλάσιον 


ὁμοίως δείκνυται“ καὶ ἐκ τοῦ τετραπλοῦ καὶ ἐπιτετάρτου τὸ 
πενταπλοῦν καὶ ἀεὶ ὁμοίως. 
6 β ἄρα τοῦ By τρίτον μέρος ἐστί: τοῦ δὲ δ ἥμισν᾽ 


πάλιν ἐπεὶ 

B ἡμιόλιος- ὁ 8 dpa τοῦ By τρίτον μέρος ἐστί: τοῦ δὲ ὃζ ἥμισυ 
πάλιν ἐπεὶ 

α ἡμιόλιος: 6 SA ἄρα τοῦ By τρίτον μέρος ἐστί: τοῦ δὲ δζ ἥμισν- 
πάλιν ἐπεὶ 


114See also my discussion of this passage in Barbera, “Reconstructing,” 
pp. 52-58. 


τἸδγρίτου may have been omitted in y and then added above the line. 


(Go gle 


1347 ὃ ὁ δζ τοῦ θ ἐπίτριτός ἐστιν. ὁ δὲ ὃ τοῦ μὲν Of τεταρτημόριον τοῦ 
γ 3K τοῦ 6 ἐπίτριτός ἐστιν. ὁ ὃ τοῦ μὲν δζ τεταρτομόριόν ἐστι" 
yy τ δ θ ἐπίτριτοε ἔσται, ὁ ὃ τοῦ μὲν δ( τεταρτημόριον" τοῦ δὲ 
β 180500 Rr Min 8 <a BR crapregitoicw 108M 
a 8X rob θἐίτριτόν ἔστιν, ὁ δε τοῦ μὲν ἐς τεταρτημόριον᾿ τοῦ δὲ 

13448 ὃγβ τριτήμοριον οὐκοῦν ἐπεὶ ὁ ὃ τοῦ δ ἐστὶ τεταρτημόριον, ὁ δὲ β 
a τρσήμορων οὐκοῦν ἐπεὶ ὁ Ba τοῦ ὃζ ἐστὶ τεταρτημόριον. ὁ δὲ BA 

1349 y! A ae as ἥμισν ἔσται ὁ ὃ. ἦν δὲ ὁ B τοῦ B τρίτον μέρος: 
byy8 ἥμισν: τοῦ ἄρα β ἥμισυ ἕσται ὁ δ. ἦν δὲ ὁ β τοῦ By τρίτον 
α pea] a ee, ee ον ee 

μέρος: ὁ ἄρα dx 

136.1 y! τοῦ By ἕκτον μέρος ἐστί. ἦν δὲ ὁ ὃ τοῦ θ τρίτον pépos ὁ ἄρα By 
by*yB τι By ἕκτον μέρος ἐστίν. ἦν δὲ ὁ ὃ τοῦ θ τρίτον pépos ὁ ἄρα By 
α ee ee ΣΝ ΠΥ 

βγτοῦθ 

136.2 γὶ διπλάσιος ἐστί 


7 
ὃγῆγβα διπλάσιός ἐστιν }}δ 


Some textual problems exist in y's version in lines 5 (β for ὦ, 6 (where a 
parenthetical remark concerning the next proposition in inserted), and 9 (8 for 
Ay). These problems attest to the corrupt state of the arithmetic version of the 
text and make more plausible the urge among Byzantine scholars to correct 
and improve the treatise. As is the case with the third proposition, the figures 
8. y.8, ¢ and 6 represent variables ranging over the natural numbers rather 
than the end points of line segments. Thus Sy is really 8 + y; δζ is δ + ὦ 
The beginning of the transformation from arithmetic to geometry took place 
with the addition of line drawings by hyparchetype § to the propositions 
(specifically Mm2’s additions to Mm). Mm? assigned values to the line 
segments (e.g., By = 12), but the text still could have been read arithmeti- 


116S¢e¢ also the diagram to Proposition 6 (266). 
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cally: By = alphabetic variable B (Ξ 4) + alphabetic variable y (= 8).}}7 
The conversion to geometry was completed by hyparchetype a, which added 
midpoints on the line segments to the diagrams and the text; By thus became 
Bay, with segment Ay equal to segment &¢. In turn, b¢ became 3x¢, with x 
equal to 6. 

The present edition of the Division is essentially a reconstruction of the 
arithmetic version up to the Enharmonic Passage; this will be seen most 
clearly in the edition and translation of the third and sixth propositions. In 
addition, the geometric versions of these two propositions are edited and 
translated as part of the presentation of the diagrams. The reconstruction of 
the arithmetic version of the Division of the Canon carries some implications 
for the study of ancient learning in general, and in particular, for the way in 
which we should understand scientific treatises collected in codices. First, it 
is apparent that interesting and not insignificant portions of these treatises may 
have been composed in medieval Byzantium. Scholars have long heralded the 
preservation of ancient learning by Byzantine polymaths and scribes, 
although perhaps without giving sufficient credit to them for their creative 
“restorations” of ancient texts. There may be other ancient scientific works 
transformed in the way the arithmetic Division was transformed into geometry 
through the addition of line drawings and the alteration of alphabetic vari- 
ables, which originally ranged over the natural numbers, to represent end 
points of line segments. Second, there may exist for other scientific treatises a 
Latin counterpart that may preserve an older and more authoritative version of 
portions of the original Greek treatise than that which is preserved in the 
Greek codices. This is clearly the case with the third proposition as it is con- 
tained in the De institutione musica of Boethius. 


Textual analysis of the three traditions 


There can be no doubt that a core body of knowledge, a text, existed and 
that we have three versions of it, but where that core begins and where it ends 
is open to some question. With the mathematical propositions, at least, we 
have a core embodied in all three traditions. As a rule, writers on the subject 
of the Division have assumed that the treatise, or much of it, was composed 
around 300 B.C., perhaps by Euclid. Additional sections, for example the 
Enharmonic Passage and the Canon, were subsequently attached to the main 
body of the treatise. Then, in the third century A.D., Porphyry had before 
him this expanded treatise, a portion of which he quoted in his commentary 


117Qne must take care here to distinguish between alphabetic variables 
and the Greek alphabetic system of numbers. 
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on Ptolemy’s Harmonics. The same assumption is often made about 
Boethius’s Greek source. 

If this hypothesis is correct, and it may be, and if we can accurately 
reconstruct the original sources for each of the three traditions from our 
manuscripts, we should expect it to be impossible to read any two traditions 
against the third. Most unlikely would be the agreement of Porphyry and 
Boethius against the Division, since the former authors are presumably quot- 
ing from the treatise. 

A detailed comparison of the three traditions contradicts these assump- 
tions. In the third proposition, we find different variables employed in each 
tradition. 

Division A α΄ διέ ga 9 
Porphyry Β γ ὃ ζ ε θ 
Boethius B ς D F G 


The discrepancy between ἢ and ε is a small point, although it is notable that 
Boethius gives the Latin version of this proposition without employing a vari- 
able for 7 or €. The discussion surrounding this variable, which occurs in 
Proposition 3 (124.5), is a textual crux in the Greek traditions. In fact, this is 
a point where the remnants of the arithmetic version of the treatise are most 
faithfully preserved in the Latin. 


Division and Porphyry against Boethius 

This comparison contains the most substantial and greatest number of dis- 
crepancies, as one would expect since Boethius’s version is a Latin transla- 
tion of a Greek original. The most notable departure of the Latin from the two 
Greek traditions is the addition in Latin of numerical demonstrations with dia- 
grams for Propositions 1~4 and 6-8. These demonstrations are mere 
instances of the arithmetical truth proved in the propositions and do nothing to 
advance or strengthen the argument. They betray further a belief on the part of 
the Latin writer who added them that the original propositions were geometric 
in conception. Thus, these additions are introduced in the first and second 
propositions with self-conscious remarks such as: “In numeris quoque idem 
probatur” (236.2-3); and “Id rursus ex numeris” (238.8—9). Even in the third 
proposition where the Latin preserves the fully arithmetic version, the numer- 
ical instance is introduced with “Et in numeris” (240.13). These examples 
may also serve as the Latin counterpart to the line drawings that were added to 
the Division. No numerical demonstration occurs for the fifth proposition, 
perhaps because such a demonstration would be identical to the fourth 
proposition; the first two propositions, however, use the same numbers. The 
connection of the numerical demonstrations with the line drawings is under- 
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scored by the omission of a diagram for the fifth proposition in ve. The ninth 
proposition is explicitly numerical in all three traditions, and thus a numerical 
instance at the end would be redundant. Propositions 10 and 11 are omitted in 
the Latin. 
Division and Boethius against Porphyry 

Porphyry omits the Introduction to the treatise. At the beginning of 
Proposition 3, the Division and Boethius use a plural form of the verb, while 
Porphyry uses a singular form (except in Va). The matter is complicated in 
Porphyry’s version since all the manuscripts except for Vg read μέσοι instead 
of μέσος. In Proposition 5 (132.6), Porphyry omits οὐκ ἔστι δέ. 118 In Prop- 
osition 6 (138.56), Porphyry omits τρεῖς δὲ οἱ B toot εἰσὶ δυσὶ τοῖς a. δύο 
ἄρα οἱ α σοι εἰσὶ τέτταρσι τοῖς γ᾽ : and a bit later (206.1—-208.3), a proof 
appears that is unique to the Porphyry tradition. In Proposition 7 (140.7), the 
Porphyry tradition omits ὁ a ἄρα ἰσος ἐστὶ τρισὶ τοῖς y.119 


Porphyry and Boethius against the Division 

The Division contains some material and sections that do not appear in 
either Porphyry’s commentary or Boethius’s treatise: the titles, the first 
demonstration of the sixth proposition (134.1-136.2), the Enharmonic Pas- 
sage, the Canon, and the line drawings that accompany the Division (except 
in za). In addition, Porphyry concludes Proposition 4 with: ὅπερ ἔδει δεῖξαι. 
The Latin equivalent appears in Boethius's version: “quod oportebat osten- 
dere.” This conclusion is completely absent from the tradition of the Division. 
All three traditions of Proposition 5 state that 8 (B) is not a multiple of y (C) 
and then continue with the implications if that relation were to hold. Only the 
Division explicitly restates the variables, ὁ 8 τοῦ y, whereas the other two 
traditions subsume the variables into the singular pronoun referring to the 
relationship and contained in the verb. 


Relationship between Porphyry and the Division 

Several discrepancies occur between the text of the Division and Por- 
phyry’s text. Of those listed above, some serve to ally Porphyry with 
Boethius against the Division, and some isolate Porphyry in passages where 
the Division and Boethius concur. Within the manuscript tradition of Por- 
phyry’s treatise, group he and some individual manuscripts (the second hand 
in Venetus Marcianus gr. 593 [hereafter Mb], Va, Vb) coincide on several 


!18Except as noted in the critical apparatus to this passage, p. 200.6. 
I19This is a textual crux in the tradition. See the edition, p. 210.7 infra. 


Google 


textual matters with the Division in opposition to the remainder of the 
manuscripts. Those coincidences are listed below. 


he and Division Porphyry 
118.3-120.1 πολλαπλάσιον 


122.4 ovrws(praet. Parisinus Sup- 
plementarius gr. 59 [hereafter 
Ph]) 

122.6 om. (praet. Ph) 

122.7 μετρεῖ 

132.3 om. 

132.6 οὐκ ἔστι δέ (οὐ μὴν δέ hc) 

142.5 ὀκτὼ 
Mb? and Division 

126.2 om. 

140.7-8 ἄρα ἶσος ἐστὶ τρισὶ τοῖς + 
τριπλάσιος ἄρα ἐστὶν ὁ α 

154.5-6 τὸ ὅλον μὴ 

154.6 οὐδὲ ἄρα τὸ αβ ἐστὶ πολλα- 
πλάσιον 

156.2 ἐδείξαμεν γὰρ αὐτὸ πολλα- 
πλάσιον 

158.3-4 καὶ τὸ διὰ πασῶν apa ἐξ 
ἡμιολίου καὶ ἐπιτρίτου 
συνέστηκε' ταῦτα γὰρ 
μέγιστα. 

160.3 καὶ (pr.) 

160.3--162.1 καὶ τὸ διὰ 

162.2 ὅτι 

166.1 διαστήματός 

166.4 μέση 

166.6 om. (del. Mb*) 


πολλαπλάσιος 12 
οὕτω 


ἄρα 
μετρῇ 


om. 


120The reading in Porphyry is superior here and has been adopted in my 
text for the Division. 
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Va and Division Porphyry 
122.6 om. apa 
130.2 om. ὅπερ ἕδει δεῖξαι 
138.6 δύο ἄρα οἱ α ἶσοι εἰσὶ om. 
τέτταρσι τοῖς 
140.7-8 ἶσος ἐστὶ τρισὶ τοῖς γ᾽ τριπλάσιος τοῦ y 
τριπλάσιος ἄρα ἐστὶν ὁ α 
τοῦ γὶ2: 
166.1 διαστήματός διαστήματά 
166.4 μέση μέσος 
170.2 δὲ om. 


Although there are only two cases where Vb reads with the Division 
against Porphyry, they are noteworthy. 


Vb and Division Porphyry 
122.6 ἔμαθον ἐμάθομεν 
160.3-162.1 καὶ τὸ διὰ καὶ διὰ 


There are isolated instances of Porphyry manuscripts corresponding with the 
Division text, although these are largely coincidental. 

Finally, one passage in Porphyry’s version of Proposition 3 (124.6) is 
nearly identical to that line in the arithmetic Division (Va is identical to the 
arithmetic Division). Porphyry reads καὶ ἐπεὶ ἐπιμόριος ὁ δ τοῦ 6; for the 
Division, see especially Mm! and za. 


πληγή 

The term πληγή (“blow” or “stroke”) is central to the acoustic theory 
promulgated by the Division. The Latin version uses pulsus, and both have 
been translated as “percussion.”!22 

According to the Division, percussion in the air is dependent upon pre- 
existent motion. Dense or rapid motion (i.e., many movements per unit of 
time) will produce dense percussion in the air, which in turn will produce a 
high pitch. Rare or slow motion (i.e., few movements per unit of time) will 
produce rare percussion in the air, which in turn will produce a low pitch. 
Unlike those descriptions of sound found in the writings of Plato, Aristotle, 
and Archytas that equate pitch with the speed of sound transmitted through 


121Va renders the second phrase ὁ a ἄρα τριπλάσιος ἐστὶ τοῦ y. 
12For a complete list of locations, see the index verborum. 
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the air, this description essentially accords with contemporary acoustical 
theory. 123 

Of special interest in these initial remarks about the nature of sound is the 
sentence in the Introduction: εἰ dpa μέλλει τι ἀκουσθήσεσθαι: πληγὴν καὶ 
κίνησιν πρότερον δεῖ γενέσθαι.1324 Porphyry reports that a certain Her- 
aclides, in his Introduction to Music (Μουσικὴ eicaywyn), quotes Xeno- 
crates, who in turn quotes Pythagoras on the nature of sound.!25 According 
to Xenocrates, Pythagoras discovered that the study of musical intervals must 
be undertaken with the use of numbers. Pythagoras also studied the nature of 
consonance and dissonance and said regarding sound itself: ὡσεὶ μέλλει τι 
ἐκ Ths ἰσότητος σύμφωνον ἀκουσθήσεσθαι, κίνησιν δεῖ τινα γενέσ- 
θαι.126 It must be admitted that the quotation is deeply imbedded: Porphyry 
quoting Heraclides quoting Xenocrates quoting Pythagoras. Furthermore, it 
is a matter of controversy whether this Heraclides is Heraclides Ponticus.!2? 
Nevertheless, there is some evidence that we have a quotation from Pythag- 
oras at the beginning of the Division. 


φθόγγος 

The term φθόγγος has a variety of common and technical meanings, such 
as sound, voice, speech, note, and pitch. φθόγγος is conventionally trans- 
lated into English as “note,” and so it appears in this translation.!28 Because 
of its multiple meanings, even multiple musical meanings, the vague English 


123Qn the subject of Pythagorean acoustical theory, see Walter Burkert, 
Lore and Science, pp. 379-82; and B. L. van der Waerden, “Die Harmonie- 
lehre der Pythagoreer,” Hermes 78 (1943): 192-97. Mathiesen (“An Anno- 
tated Translation of Euclid’s Division of a Monochord,” p. 253, n. 9) pro- 
vides additional references to ancient writers on the relationship between 
sound and motion, as does Ruelle, L’ Introduction harmonique de Ciéonide, 
p. 42, n. 2. Zanoncelli discusses the acoustical science of the Introduction in 
“Sectio canonis,” pp. 60-64, as does Levin in “Unity in ‘Sectio canonis."” 


124“If therefore anything at all will be heard, it is necessary first for there 
to be percussion and motion” (114.3-4). 

125Diiring, Porphyrios, p. 30.1—7. 

126If any consonance at all will be heard from equality, it is necessary 
for there to be some motion.” 


127See Jan, pp. 135-41; Diiring, Ptolemaios und Porphyrios, pp. 154- 
59; and van der Waerden, “Die Harmonielehre,” p. 192. All of them maintain 
that Heraclides is Heraclides Ponticus. Against this position argue Fritz 
Wehrli, Herakleides Pontikos, Die Schule des Aristoteles, vol. 7 (Basel: 
Schwabe, 1953), p. 113; and Burkert, Lore and Science, p. 381. 


128For a complete list of locations, see the index verborum. 
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word “note” is perhaps the best single translation. In English, the term often 
refers to an entire class of pitches as well as frequently connoting musical 
function. 

An early authority on the subject of notes is Aristoxenus. He takes up the 
subject of pitch, observing that it is a stasis of the voice or sound (στάσις τῆς 
φωνῆς).129 Aristoxenus also refers in this passage to theories of sound that 
require motion for there to be pitch, perhaps a reference to material that is 
eventually embodied in the Introduction to the Division. Aristoxenus assures 
the reader that both motion and stillness are contained in pitch. Several lines 
later, after presenting the notion of an infinite spectrum of pitch, Aristoxenus 
defines note: συντόμως μὲν οὖν εἰπεῖν φωνῆς πτῶσις ἐπὶ μίαν τάσιν ὁ 
φθόγγος ἐστί: 130 He states further that such a note could become part of a 
melody. In the next book of his treatise, Aristoxenus again takes up the sub- 
ject of notes, briefly, and implies a critical distinction between mere pitch and 
musical function.!3! 

Cleonides, too, takes up the distinction between pitch (τάσις) and note, 
observing that there are infinitely many pitches but only a finite number of 
notes within a musical system.!32 In this passage, Cleonides further distin- 
guishes between pitches that are produced by instruments and notes that are 
produced by the voice. Indeed, the discussion of notes, voice, and pitches 
runs throughout ancient Greek writings on music,!33 and extends far beyond 
the intended scope of these remarks. In general, the ancient writers restrict 
“note” to a pitch with musical function produced by the voice. Nevertheless, 
the use of φθόγγος in the Division, which is not concemed with instruments 
or voices, requires some comment because the meaning of the word is not 
entirely clear. This uncertainty is reflected in the Latin version, where we find 


129Da Rios, Aristoxeni elementa harmonica, p. 17.2-4. 

130Concisely then, a note is said to be the falling of the voice upon one 
pitch” (ibid., p. 20.1617). 

1311014.. p. 45.6-11. 

132Jan, p. 181.7-11. 

133For additional extended discussions of the subject, see Ptolemy, Har- 
monics 1.4; Aristides Quintilianus, On Music 1.5 and especially 1.6; and 
Bryennius, Harmonics 1.4 (ΜΑΝΟΥΗΛ BPYTENNIOY APMONIKA, 
ed. and trans. G. H. Jonker [Groningen: Wolters-Noordhoff, 1970], pp. 
88.3—90.6). See also Jon Solomon’s discussion of the treatment in Cleonides 
(“Cleonides,” pp. 195-97 and 211-14), and the chapter “Kinésis” in Flora R. 
Levin, The Harmonics of Nicomachus and the Pythagorean Tradition, Ameri- 
can Classical Studies, no. 1 (n.p.: The American Philological Association, 
1975), pp. 51-63. 
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both vax and sonus, the former has been translated as “pitch” and the latter as 
“sound.”*134 

In some cases in the Introduction to the Division, “pitch” is a possible 
meaning of φθόγγος. Thus, when the treatise claims that all φθόγγοι come 
about from some existing percussion, which in tam comes about from motion 
(114.4—5), it seems that “pitch” or “sound” is a more appropriate translation 
than “note,” especially since the Division begins by setting forth the founda- 
tion of acoustics. “Note,” with its musical connotations, is too much of a 
constriction at the point, whereas the general “sound” encompasses “‘note.” 
Having established the relationship between motion and sound, the treatise 
observes that dense motion produces high φθόγγοι and rare motion produces 
low φθόγγοι. The modem definition of “note” as pitch class is entirely inap- 
propriate here, while pitch (τάσις), either high or low, captures better the 
meaning of φθόγγος. 

The subsequent discussion of raising and lowering φθόγγοι by increase 
and decrease of tension is more difficult to evaluate (114.11—116.1).!35 
Aristoxenus discusses this same acoustic phenomenon in his Harmonics, 36 
where he uses the term pitch (τάσις), but his primary concern is to distin- 
guish between the motion necessary to produce any sound at all and the 
motion of rising or descending pitch. The Division states: ὥστε τοὺς μὲν 
ὀξυτέρους τοῦ δέοντος, ἀνιεμένους ἀφαιρέσει κινήσεων τυγχάνειν τοῦ 
d€ovros.137 This passage clearly implies that the φθόγγος whose motion is 
decreased remains the same after the subtraction. Thus, “pitch,” well suited 
for the beginning of the Introduction, seems ill suited to render the meaning 
here. Within the Greek musical system, the existence of standing (€oT@res) 
and movable (κινούμενοι or φερόμενοι) notes such as the parhypate meson 
provides the clearest example of the theoretical concept of a single musical 


134For a complete list of locations, see the index verborum. The term 
“voculam,” which appears in the Introduction (230.7), is unusual, and I have 
translated it as “sound.” Nota, designating musical notation, also occurs in 
the De institusione musica (Friedlein, pp. 308-14). 

1351η the Phaedo (86b-c), Plato has Simmias the Pythagorean employ an 
analogy between strings and the soul, tuning neither too tightly nor too 
loosely in order to make a beautiful and moderate blend. The similarity 
between the Division and the Phaedo extends to vocabulary: ruyyavw—to 
attain; ἐπιτείνω---ἰο tighten; and xpao.s—blend. The Division, however, 
uses ἀνίημι---ἴο loosen, whereas Simmias uses χαλάω. 


136Da Rios, Aristoxeni elementa harmonica, pp. 16.3-18.21. 


137those notes higher than desired are loosened by subtracting motions 
and attain the desired pitch” (114.11-12). 
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note existing within a locus or spectrum of infinitely many pitches (see the 
Canon [182.11-12]). 

Other occurrences of φθόγγος in the Division, especially in Proposition 
11 (162.3) and the Canon (178.3), are perhaps best translated by “note.” 
Finally, there is the alternative title, Περὶ φθόγγων, which is traditionally 
translated as “Concerning Notes.” Certainly the acoustical propositions, the 
Enharmonic Passage, and the Canon concern notes. The Introduction and 
mathematical propositions, however, concer pitches as much as notes. 

Although the Latin version of the Introduction is a loose translation, we 
can discern in it an attempt to distinguish between pitch and note. The very 
title of this section of the De institutione musica, “Vocum differentias in 
quantitate consistere” (228.3), indicates that the subject being addressed is the 
quantitative differences between pitches. In predicating φθόγγος on percus- 
sion, which in tum is predicated upon motion, the Latin offers pitch (vox) 
arising from percussion (pulsus), which comes from motion. These uses of 
vox as “pitch” capture the intended meaning of the passage. The use of vox at 
the end of the Introduction (232.6), however, seems inappropriate. There the 
subject is consonance and dissonance, which properly belongs to the domain 
of a musical system with its notes rather than to the physics of sound or pitch 
addressed at the beginning of the passage. 

The use of sonus as “sound” is general and thus entirely appropriate at the 
beginning of the Introduction (230.1), where the fundamental! relationship to 
motion is being established. None of the subsequent uses of sonus (230.6, 9; 
232.2, 8, 9) is incorrect because “sound” is sufficiently general to apply in 
each case. Vox as “pitch,” however, might be more appropriate in the Intro- 
duction (at 230.9 and 232.2) where the quantitative relationships between 
pitches are made precise. 


Fundamental Principle of Consonance 


The last half of the Introduction (114.15—116.11) states the Fundamental 
Principle of Consonance (hereafter FPC) of Pythagorean musical theory. The 
treatise has thus far established that notes exist in the particular realm and are 
measured by multitude rather than magnitude. Indeed, Nicomachus claims in 
his Arithmetic that music (μουσικὴ) is the science that treats relative quan- 
tity,!58 and earlier Pythagoreans such as Philolaus apparently maintained that 


138/ntroductionis arithmeticae libri II, ed. Richard Hoche (Leipzig: B. G. 
Teubner, 1886), pp. 5.18-6.3. Cf. Boethius, De institutione musica, Ὁ. 9.1— 
3, 
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number was essential for knowledge about the world.!39 From here, the 
Division notes that the particular world is related by ratios and identifies three 
kinds of ratio: multiple, superparticular, and superpartient. In a multiple rato, 
the greater term contains the lesser some exact number of times greater than 
one. In a superparticular ratio, the greater term contains the lesser only once, 
plus one part of the lesser. In a superpartient ratio, the greater term contains 
the lesser only once, plus more than one part of the lesser. In algebraic terms, 
these ratios are in lowest terms: 


multiple nx:x,n> 1 
superparticular (x + 1):x,x>1 
superpartient (x + ΠΧ, ΧΡ ΠΡ] 


According to the Pythagoreans, two other categories of ratios exist: multiple 
superparticular and multiple superpartient. These latter two categories do not 
figure in the Division and need not detain us here.!40 

The Division proceeds to group together those ratios that are related by 
one name, that is, the multiples and superparticulars,'¢! and then makes an 
apparently empirical observation: some notes are consonant and some are dis- 
sonant, presumably in relationship to one another. The Introduction continues 
by connecting the hierarchic, qualitative order of ratios to the world of sound, 
noting that consonant notes make a single blend of sound and thus are 
related to one another by one name, either multiple or superparticular. 
Pythagorean arithmetic viewed relative quantities as a departure from unity or 
equality, 1:1. The first step away from this balance was the category of mul- 
tiple ratios, and the second step was the category of superparticular ratios. 
Here, the Pythagoreans drew the line, or discovered the line that was drawn 
in the physical world. All pairs of notes that could not be related by multiple 
or superparticular ratios were heard to be dissonant. Furthermore, not all 
multiples and superparticulars were consonant, but only those represented by 
ratios formed from the quarternary {1, 2, 3, 4}. This restriction to the tetrad 


139See André Barbera, “Interpreting an Arithmetical Error in Boethius's 
De Institutione Musica (iii.14-16),” Archives internationale α' histoire des 
Sciences 31 (1981): 40-41. 

140For extended discussions of Pythagorean arithmetic, see especially 
Nicomachus of Gerasa, /ntroduction to Arithmetic, trans. Martin Luther 
D’Ooge, Frank Egleston Robbins, and Louis Charles Karpinski (New York: 
Macmillan, 1926); and Theon of Smyma, Expositio rerum mathematicorum 
ad legendum Platonem utilium, ed. Eduard Hiller (Leipzig: B. G. Teubner, 
1878; reprint ed., New York: Garland, 1987). For a summary discussion of 
the matter, see Barbera, “The Consonant Eleventh,” pp. 193-95. 


141See pp. 55—58 infra. 
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is tacitly assumed throughout the Division; thus, the method of argument in 
Proposition 11 (154.2-156.1) is not illogical, although it appears so at 
first. 142 

Ptolemy confirms that the FPC as stated here was the central tenet of the 
Pythagorean musical creed.!43 In fact, Ptolemy criticizes the Pythagoreans 
for what he considers to be an arbitrary restriction to the tetrad and queries 
why the Pythagoreans do not consider 5:4 or 5:1 as representative of conso- 
nances. Ptolemy primarily criticizes the FPC, however, because it excludes 
the eleventh (octave + fourth) from the realm of musical consonance. He 
argues that the eleventh sounds consonant because the octave preserves the 
sound of an interval to which it is added, and in this case the fourth is conso- 
nant to begin with. The Pythagoreans, for their part, excluded the eleventh, 
noting that its numerical representation was 8:3, a multiple superpartient. 


octave + fourth = _ eleventh 

2:1 + 43 : 8:3 
It is noteworthy that Ptolemy does not mention Euclid or the Division of the 
Canon in his discussion and criticism of the FPC but rather directs his criti- 
cism against the Pythagoreans in general.!44 

Since the time of Aristoxenus, critics have targeted the Pythagoreans for 

their narrow interpretation of harmonic science, an interpretation that appears 
to constrict the physical world of sound within the rational world of numbers. 
This is, in effect, the charge leveled against the Pythagoreans and the FPC by 
Ptolemy. Conversely, the Pythagoreans apparently viewed their acoustical 
theory as a matter of discovery rather than constriction. Led by divine guid- 
ance, Pythagoras discovered in sound the material working out of transcen- 
dent numerical truth. The myth of Pythagoras at the forge is the best-known 
example of these acoustical discoveries. The role of providential guidance is 
especially prominent in the myth of the hammers, although several other 
related stories and characters exist. 145 


142See Barbera, “The Consonant Eleventh,” pp. 191-223, for an 
extended treatment of the restrictions of consonance to ratios formed from the 
tetrad. See also p. 155, n. 44 infra. 


143Harmonics 1.5 and 6. 
14See pp. 27-28 supra. 


145Nicomachus relates what is apparently the oldest version of the ham- 
mers myth in his Manual of Harmony (Jan, pp. 245.19-248.26). For other 
oe see Barbera, “The Persistence of Pythagorean Mathematics,” pp. 
313-15. 
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One Name: ἕν ὄνομα 


Among the various unresolved problems attending the Division of the 
Canon, one occurring at the end of the Introduction (116.3—11) stands out as 
having attracted the attention of numerous scholars, especially in this century. 
This is the problem concerning the one name—éy d6vopa—that relates mul- 
tiples and superparticulars to one another. Until this point, the Introduction 
has argued for the particular nature of pitch or notes. Notes, therefore, like ail 
things put together from parts, are related by numerical ratios, either multiple, 


superparticular, or superpartient. We then read: 


ὥστε καὶ τοὺς 
φθόγγους ἀναγκαῖον 
ἐν τοῖς τοιούτοις 
λόγοις λέγεσθαι πρὸς 
ἀλλήλους. τούτων δὲ 
οἱ μὲν πολλαπλάσιοι 
καὶ ἐπιμόριοι ἑνὶ 
ὀνόματι λέγονται 
πρὸς ἀλλήλους. 
γινώσκομεν δὲ καὶ 
τῶν φθόγγων τοὺς 
μὲν συμφώνους 
ὄντας" τοὺς δὲ 
διαφώνους καὶ τοὺς 
μὲν συμφώνους μίαν 
κρᾶσιν τὴν ἐξ ἀμφοῖν 
ποιοῦντας" τοὺς δὲ 
διαφώνους οὔ. τούτων 
οὕτως ἐχόντων εἰκὸς 
τοὺς συμφώνους 
φθόγγους ἐπειδὴ μίαν 
τὴν ἐξ ἀμφοῖν 
ποιοῦνται κρᾶσιν τῆς 
φωνῆς εἶναι τῶν ἐν 
ἑνὶ ὀνόματι πρὸς 
ἀλλήλους λεγομένων 
ἀριθμῶν: ἥτοι πολ- 
λαπλασίους ὄντας ἣ 
ἐπιμορίους. 


and thus it is necessary 
that notes be related to 
one another in ratios 
such as these. Of these, 
then, the multiples and 
the superparticulars are 
related to one another 
by one name. And we 
know of notes that 
some are consonant, 
some dissonant, and the 
consonant notes make a 
single blend from both 
notes, but dissonant 
notes do not. This being 
the case, it is reasonable 
that consonant notes, 
since they make a single 
blend of sound from 
both notes, are related 
numerically to one 
another in one name, 
since they are either 
multiple or super- 
particular. 
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Proportio vero simplex 
numerorum vel in mul- 
tiplicibus vel in super- 
particularibus vel in 
superpartientibus 
invenitur. Secundum 
multiplices vero pro- 
portiones vel superpar- 
ticulares consonae vel 
dissonac voces exaudi- 
untur. Consonae qui- 
dem sunt quae simul 
pulsae suavem permix- 
tumque inter se coniun- 
gunt sonum. Dissonae 
vero quae simul pulsae 
non reddunt suavem 
neque permixtum 
sonum. His igitur ita 
praedictis de propor- 


tionibus pauca dicamus. 
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In fact, the Latin version of the text provides evidence that we have a problem 
of long standing, since the Latin does not contain the expression. The omis- 
sion is especially unfortunate since the expression is important to the argu- 
ment. Both Latin and Greek proceed from this point to note that consonant 
sounds form a mixture or blend and dissonant sounds do not.!46 The Greek, 
however, claims that consonant notes form a single blend whereas dissonant 
notes do not.!47 From here, the Greek connects the unitary nature of blended 
sound with the “one name” that identifies notes in this relationship and con- 
cludes that they are thus multiple or superparticular. Boethius also omits this 
part of the argument. 

Modern students, like Boethius, have been puzzled by this “one name.” 
Karl von Jan, the nineteenth-century editor of this text, suggested Porphyry’s 
κρείττων (“superior”) as the “one name.”!48 Thomas Mathiesen recently 
suggested σύμφονον (“consonant”) as the one name, citing the same passage 
in Porphyry as had Jan.!49 At the tum of this century, Louis Laloy advanced 
a mathematical solution to this problem, a solution at which Edward Lippman 
and Andrew Barker more recently and independently arrived.!50 


146Boethius adds “when struck at the same time.” The Division is unusual 
among Greek texts in omitting the notion of “struck at the same time” (ἅμα 
Kpovw). See the treatises of Aristides Quintilianus, On Music 1.6 
(Winnington-Ingram, pp. 10.2 and 4); Gaudentius and Nicomachus (Jn, pp. 
337.8-9 and 262.2-3); Porphyry (Diring, Porphyrios, p. 114.11); and 
Theon of Smyrma (Hiller, p. 51.3). 


147] discuss the notion of consonance as a blend in “The Consonant 
Eleventh,” pp. 192-93. 


148Jan, p. 118; During, Porphyrios, p. 98.3- 6. 


149Mathiesen, “An Annotated Translation of Euclid’s Division of a Mono- 
chord,” p. 254, n. 12. I raised the problem again in “The Consonant 
Eleventh,” p. 218, n. 14, and in “Placing Sectio Canonis,” pp. 159-60. See 
also the novel reading of this passage proposed by Benito Rivera, “Τῆς Role 
of Translation in the Transmission and Reception of Musical Culture,” in Asti 
del XIV congresso della societd internazionale di musicologia: Trasmissione e 
recezione delle forme di cultura musicale, vol. 2, Study Sessions, ed. Angelo 
Pompilio, Donatella Restani, Lorenzo Bianconi, and F. Alberto Gallo (Turin: 
EDT/Musica, 1990), p. 155. 


150] ouis Laloy, “Un passage d’Euclide mal interprété,” Revue de 
philologie, de littérature et d' histoire ancienne 24 (1900): 236-41. Edward A. 
Lippman, Musical Thought in Ancient Greece (New York: Columbia Uni- 
versity Press, 1965; reprint ed., New York, Da Capo, 1975), p. 154. 
Andrew Barker, “Methods and Aims,” pp. 2-3. I am grateful to Andras Kér- 
p4ti for pointing out Laloy’s article to me. Κάγράῃ also takes up the issue in 
his “Eukleidés: A Kanén Beosztdsa,” p. 9. 
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Laloy argued that since only multiple and superparticular ratios can be 
designated in Greek by a single word—e.g., διπλάσιος, τριπλάσιος, ἡμιό- 
Aus, ἐπίτριτος, etc.—, whereas superpartient ratios such as 5:3 require 
more than one word, these single Greek words are the “one names” in the 
Greek text. Given the actual wording of the argument (in lines 116.8—11), 
Laloy's solution is attractive. It is possible, although unlikely, that Boethius 
came to the same conclusion and thus omitted the passage entirely. Boethius’s 
reasoning for the omission would have been that the linguistic-mathematical 
analogy drawn in Greek does not hold in Latin, for both specific and generic 
superpartient ratios can also be expressed in Latin by one name. Thus 5:3 is 
“superbitertius,” a member of the class of “superbipartiens.” This, of course, 
was material with which Boethius was well versed because he had translated 
Nicomachus'’s Arithmetic into Latin. We might conclude at this point that lin- 
guistic analogy is a major stumbling block for the translation of music theory, 
and for any other subject as well. But Boethius’s skill in these matters argues 
against his reaching the same conclusion as Laloy, for the modern solution 
does not jibe with material that Boethius would have read in Nicomachus’s 
Arithmetic. 

The entire array of Pythagorean ratios can be designated by single terms 
in Greek. Thus 5:3 is ἐπιδίτριτος, 7:4 is ἐπιτριτέταρτος, and so forth; and 
the class of superpartients, where one term exceeds the other by two parts is 
called ἐπιδιμερής, that is, “superbipartient.” Similar words can be con- 
structed for all the classes of superpartients as well as for the specific 
instances. Furthermore, these terms occur in Nicomachus’s Arithmeric'S! and 
must have been well known to Bocthius. 

Although Laloy’s solution seems to be contradicted by Nicomachus, it 
may nevertheless be correct for a variety of reasons. It is possible that Nico- 
machus invented the terms that relate superpartient ratios with one name and 
that the Introduction to the Division was written or at least formulated before 
the time of Nicomachus. Laloy points out that the terms for multiple and 
superparticular appear in everyday language and are not restricted to mathe- 
matical jargon. It would be possible that the author of the Division knew these 
terms but was unfamiliar with the terms relating superpartient ratios. This lat- 
ter possibility is unlikely, however, given the mathematical nature of the trea- 
tise. As for Boethius’s omission of the phrase in question, it is possible that 
his source (Nicomachus?) recognized the contradiction and eliminated the ref- 


151Hoche, p. 58.6 (ἐπιδίτριτος and émirpirérapros) and 55.18 (ἐπιδι- 
μερής). Theon of Smyma does not use these terms, but he goes into far less 
detail than Nicomachus regarding ratios in general and superpartients in 
particular (cf. Hiller, pp. 78.6-80.6). 
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erence to one name. These are conjectures that might accommodate the seem- 
ing contradiction, although we remain uncertain about the meaning of ἕν 
ὄνομα. We can conclude that Boethius or Nicomachus too was perplexed by 
this phrase and omitted the entire passage from his introduction. All this is 
unfortunate, since the argument advanced in the Division's Introduction 
seems to rest so heavily on the oneness of blended sound, consonance, and 
its one name. 


Archytas 


Boethius reports another version of Proposition 3, which he attributes to 
Archytas and criticizes as being very diffuse (nimiwn fluxa).'!52 Boethius 
promises a better proof that no integral mean divides a superparticular ratio, 
and we presume that better proof is Proposition 3. A comparison of the two 
proofs reveals them to be nearly identical, although the one attributed to 
Archytas is prolix.!53 

Both proofs begin by assuming a superparticular ratio, e.g., B:G, and 
then finding the same ratio in lowest terms, e.g., (Ὁ + Z):F.!54 The Division 
claims that only the unit will measure both D + Z and F. Archytas proceeds 
more cautiously. First, he notes that since (D + Z):F is the same ratio as 
B:G, therefore (D + Z):F is also superparticular. Then he observes that 
D + Z exceeds F by one part of F, which is indeed redundant since he has 
just demonstrated (D + Z):F to be superparticular. Archytas makes this 
claim, perhaps, to set up his next one: D is that part by which D + Z exceeds 
F. At this point, the Division also explicitly establishes D as the excess of 
D + Z over F. Archytas adds here the old Pythagorean distinction between 
the unit and the rest of the natura! numbers, (2, 3, 4, ...}, which, strictly 
speaking, is unnecessary for the proof. The Division is satisfied with claim- 
ing that D is the unit, whereas Archytas adds a rather clumsy argument by 
reductio ad absurdum. The argument can be summarized as follows. Suppose 
D is a number, i.e., greater than the unit. Since D measures both D + Z and 
F, since (D + Z):F is superparticular, and since D is greater than the unit, 
then (D + Z):F is not in lowest terms. But (D + Z):F is a superparticular 
ratio in lowest terms, and therefore, by definition of a superparticular ratio, D 
is the unit. Both proofs proceed from here to note that since the unit is the 


1520 6 institutione musica, 1.11. 


153Walter Burkert analyzes these two proofs in his Lore and Science, pp. 
442-47, although I think he is unduly harsh in his criticism of the version 
attributed to Archytas. 


154See pp. 59-60 infra for discussion of the reliance of these proofs here 
and elsewhere on Euclid’s Elements of Geometry. 
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excess οὗ D + Z over F, a mean between D + Z and F would divide the 
unit. Such a division is impossible according to the laws of Pythagorean 
number theory. At this point, Archytas simply claims that since no mean can 
divide (D + Z):F, therefore no mean will divide numbers in the same ratio. 
The Division, before drawing the same conclusion, states the numerical prin- 
ciple necessary for the conclusion: ὅσοι δὲ εἰς τοὺς ἐλαχίστους μέσοι 
ἀνάλογον ἐμπίπτουσι: τοσοῦτοι καὶ εἰς τοὺς τὸν αὑτὸν λόγον ἔχοντας 
ἀνάλογον ἐμπεσοῦνται...55 

Both Archytas’s proof and the one in the Division initially appear simplis- 
tic, since the real argument does not begin until after the superparticular ratio 
has been assumed and reduced to lowest terms. The value of these proofs is 
clearer if we begin with a general description of a superparticular ratio, e.g., 
B:G. In this ratio, B contains all of G plus one part of G. Therefore B 
exceeds G by this one part, X, and B itself equals G + X. Since X is a part 
of G, G is divisible by X (G + X =n). Therefore, nX = G, and (n + 1)X = 
B. The aim of the proof is to show that X cannot be divided into two unequal 
parts, Y and Z, such that Y + Z = X, Y > Z, and (G + X):(G + Z):G. 

Both proofs rely on two propositions proved in Euclid’s Elements. The 
proofs assume that the superparticular ratio B:G can be reduced to its lowest 
terms, a move that tacitly assumes Proposition 7.33 of the Elements. There, it 
is demonstrated that if B and G are not prime to one another, a greatest com- 
mon measure X can be found such that B+ X=M, G+XE=N, and 
B:G::M:N. Through reductio ad absurdum, Euclid shows that M and N are 
prime to one another. Thus in our proofs, we can assume that D + Z and F 
can be found.!56 

The conclusion of the proof rests on Proposition 8.8 of the Elements,!57 
although only the Division states the necessary proposition and does so with- 
out citing Euclid. The necessary proposition insures that however many 
means fall in continuous proportion between two numbers—in this case no 
means—, the same number of means will fall in continuous proportion 
between any other two numbers in the same ratio as the first two numbers. 
The proposition as stated here and proved in the Elements is slightly more 
general than the one adduced in the Division. The music treatise makes its 
claim for a pair of numbers prime to one another (least numbers) and another 


155“However many means fall proportionately in between the least num- 
bers, so many will also fall proportionately between those numbers having 
the same ratio” (124.10—126.2). 


156See also Heath's (Thirteen Books of Euclid’s Elements, 2:295) discus- 
sion of this proposition. 


157See the analysis of Proposition 3, p. 127, n. 17 infra. 
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pair in the same ratio as the prime ratio. The Elements more generally claims 
the relationship of means for a pair of numbers and any other pair in the same 
ratio as the first pair. 


Marking the canon and dividing the monochord 


If the long version of the Division of the Canon originated in the fourth 
century B.C., it contains the earliest musical division of a canon in Western 
history. There is considerable scholarly debate about the invention of the 
canon, although sooner or later its experimental use was attributed to 
Pythagoras.!58 Indeed, throughout the Middle Ages and Renaissance, 
Pythagoras and sometimes Boethius were pictured working out the ratios of 
intervals on a monochord or polychord.!59 In the strict sense, κανών as used 
in the Division refers to a ruler, although its intended application to strings is 
immediately made explicit in the Canon (178.2). The purpose of this section 
initially appears to be practical and is introduced accordingly: τὸν κανόνα 
καταγράψαι κατὰ τὸ καλούμενον ἀμετάβολον cvoTnpa.'® The practical 
intent is similar to that found in the Enharmonic Passage (172.1--6), where 
the text shifts from the demonstration of acoustical truths to a manual for 
locating notes. The marking of the canon, however, is not very practical, 
since the text provides no specific directions how to mark the canon, but only 
where. Thus we read: ἔτεμον τὸν εβ eis ὀκτὼ καὶ ἑνὶ αὐτῶν ἶσον ἔθηκα 
τὸν εμ:161 and later: ἔλαβον τοῦ vB τρίτον μέρος: καὶ ἔθηκα ἑνὶ αὐτῶν 
ἷσον τὸν νξ' ὥστε τὸν ξβ τοῦ νβ εἶναι ἐπίτριτον καὶ διὰ τεσσάρων 
συμφωνεῖν ἐπὶ τὴν βαρύτητα..62 Although the locations for the divisions 
are correct to establish the desired ratios of string lengths, there is no advice 
given in the text regarding how to cut EB into eight equal parts or NB into 


158See, for example, Burkert, Lore and Science, pp. 375-76 and nn. 22 
and 24. The myth of Pythagoras at the forge contains musical experiments 
with lengths of string (see pp. 52-54 supra). 

159One representation of these discoveries often reproduced is that found 
at the end of the first book of Franchino Gaffurio’s Theorica musice (Milan: 
Filippo Mantegazza, 1492; reprint ed. in Monuments of Music and Music Lit- 
erature in Facsimile, 121. New York: Broude Brothers, 1967). 

160To mark the canon according to the so-called immutable system” 
(178.1). 

161] cut EB into eight equal parts, and I established EM equal to one of 
them” (182.13). 

162] took a third part of NB, and 1 established N= equal to one of these. 
Thus, =B is a sesquitertian of NB and sounds consonantly a diatessaron 
lower” (184.2—4). 
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three. The instructions proceed by adding the third part of NB to itself to form 
EB. The purpose of this section is not to demonstrate how to measure certain 
lengths of string or how to mark a ruler. In this respect, this passage differs 
from the beginning of the Enharmonic Passage (172.1-6), which provided an 
actual acoustical procedure for locating the paranetai and lichanoi. The Canon 
simply establishes the relative sizes of measurement necessary to divide the 
canon, 163 

Ptolemy takes up the subject of the canon, or more precisely the poly- 
chord, in his Harmonics 3.1-2. He goes into considerably more detail regard- 
ing the actual construction of such an acoustical device than does the Divi- 
Sion, even providing remarks on the proper shape of the bridge. Conspicu- 
ously absent in this passage is any mention of Euclid, Pythagoras, or the 
Pythagoreans, and this is further evidence that Ptolemy did not associate the 
Division of the Canon with Euclid or with Pythagoras.! 

Within the Pythagorean tradition, there are several ancient numerical rep- 
resentations of the two-octave system. These representations usually do not 
set out to mark a ruler but rather to establish a numerical series that indicates 
the intervallic relationships with ratios of whole numbers.!65 Certainly the 
most influential of these numerical representations is found in the fourth book 
of Boethius’s De institutione musica (4.5—11). Boethius divides the mono- 
chord according to all three genera, providing a thoroughly arithmetic and 
Pythagorean representation of the intervals involved. For example, he locates 
some of the movable notes in the chromatic and enharmonic genera by finding 
arithmetic means.!*6 The positioning of Boethius’s division of the mono- 
chord in his treatise is also of interest to the student of the Euclidean Division, 
since both occur in the same book of the De institutione musica. The Latin 
version of the Division, however, ends with the mathematical propositions, 
which, according to Boethius, were presented only for purposes of review 
(228.3-7). A chapter on notation intervenes (4.3), and then the division of 
the monochord begins. If Boethius or his source was aware of the acoustical 
propositions contained in the Division, he gives no indication of it in this 


163See also the annotations accompanying the translation. 
164See pp. 27-28 supra. 


165For example, see the “Excerpta ex Nicomacho,” in Jan, pp. 267.1- 
271.15; and Gaudentius (Jan, pp. 343.16—344.24). More practical advice is 
given in Tres canones harmonici, ed. Adolphe Stamm (Berlin: Weidmann, 
1881), translated by Ruelle in L' Introduction harmonique de Cléonide, pp. 


166See André Barbera, “Arithmetic and Geometric Divisions of the Tetra- 
chord,” Journal of Music Theory 21 (1977): 308-9. 


Google 


61 


62 


book. These acoustical truths, however, had been demonstrated in earlier 
books of the De institutione musica. 

Stemming from Boethius’s work, the medieval and Renaissance theorists 
often devoted space in their treatises to divisions of the monochord. 167 These 
later efforts show no direct influence from the Euclidean Division of the 
Canon. In those many cases, however, where the division is according to 
Pythagorean tuning of the diatonic genus, the relationship of string lengths is 
the same as those presented by the Division. 


Sources 


The analysis of manuscript sources forms a central part of this study. This 
subject was treated above,!6 and we return to it here to provide additional 
details. When attempting to establish relationships between manuscripts, it is 
essential to keep in mind the way in which music treatises were copied and 
transmitted. The Greek treatises on music were collected in codices, as were 
most ancient Greek writings on science. In many cases, entire codices (or 
large portions of them) were copied, forming new codices. This is not to say 
that a new Greek codex could not be formed from an eclectic choice of texts, 
each text representing a treatise. But in general, the individual treatise was not 
the unit of copying.'® A similar situation exists with Latin music treatises, 
although to a much lesser degree for the De institutione musica of Boethius, 
because of the considerable length and authority of that treatise. In the follow- 
ing discussion of the three textual traditions of the Division, the development 
of stemmata is strictly valid only for the specific treatise in question. This 
restriction allows for the confluence of two or more codices into one. An 
attempt has been made, however, to guard against claims of manuscript 
dependence based solely on the version of the Division in question. 


167Ceci] Adkins discusses medieval and Renaissance treatments of the 
monochord in his “The Technique of the Monochord,” Acta musicologica 39 
(1967): 34-43. For a present-day Pythagorean discussion of the subject, see 
Jan van der Maas, Das Monochord: Das Instrument der Harmoniker (Bern: 
Kreis der Freunde um Hans Kayser, 1985). 

168See pp. 29-35 supra. 


169Qn this subject, see Thomas J. Mathiesen, “Ars Critica and Fata Libel- 
lorum: The Significance of Codicology to Text Critical Theory,” in Music 
Theory and Its Sources: Antiquity and the Middle Ages, ed. André Barbera 
(Notre Dame, Ind.: University of Notre Dame Press, 1990), pp. 19-37. See 
also André Barbera, “New and Revived Approaches to Text Criticism in 
Early Music Theory,” Journal of Musicology 9 (1991): 57-73. 


(Go gle 


Division of the Canon 
y: Mm! VeVwZa 


Beginning with the long version of the Division, the ultimate source of 
Mm! is y. Mm! shares a unique set of readings with Ve, Vw, and Za, notably 
the introduction of the line εἰσαγωγὴ ἁρμονικὴ EdxAeidov just before the 
end of the Harmonic Introduction.'!7 Additional examples of parallel distinc- 
tive readings include:!7! 


Introduction (116.7) συμφώνου add. post συμφώνους za del. 
sup. lin. Mm 

Proposition 2 (122.2) ὅθεν post figura Mm'za 

Proposition 3 (124.4) ἐν] ἐπὶ Mm! (fort.) 

Proposition 4 (128.2) μὴ πολλαπλάσιον om. Mm!za 

Proposition 4 (130.1) ὃγ]δ y 6 Mm! (6 del.) za 

Proposition 6 (134.2) δύο om. Mm!za 

Proposition 6 (134.6) ἡμιόλιος]καὶ ἐκ τοῦ τριπλοῦ καὶ ἐπιτρίτου 


τὸ τετραπλάσιον ὁμοίως δείκνυται" καὶ ἐκ 

τοῦ τετραπλοῦ καὶ ἐπιτετάρτου τὸ πεντα- 

πλοῦν καὶ ἀεὶ ὁμοίως add. Mm!za 
Proposition 8 (142.3) τὸ ὄγδοον Mm!za 
Mm! can be separated from za by the first line of the treatise where za has 
"Hovxias οὔσης καὶ ἀκινησίας. Of the many readings unique to za, the 
most notable is the cessation of the treatise with ἄρα in Proposition 10 
(152.2). Vw and Ve pick up again after the Enharmonic Passage. The Divi- 
sion as it appears in the sixteenth-century Ve seems to be copied directly from 
Vw. Thus, y is divided into y! and y2, although it is possible that y2 is y 
itself. Furthermore, Mm! may be 2. 


‘a Ἂ 
toe 
| 


Ve 


170That is, between p. 207.9 and 10 in Jan. 


171For examples drawn from the Harmonic Introduction, see Barbera, 
“Reconstructing,” pp. 42 and 48. 50. 
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δ: Vel 


Having established y, we turn to the text as it appears in Vc and claim that 
it descends from a written source other than y. This source has been labelled ὃ 
(Vc! may be 8). The examples already noted support the establishment of 8, 
since in each case Vc has the reading adopted in the edition, whereas Mm! 
and za have the lacuna or unusual reading. The following table of variant 
readings further supports the establishment of 8. 


Mm!za Ve! 
Proposition 2(122.2) fig. fig. om. 
Proposition 2 (122.2-3) fig. fig. om. 
Proposition 2 (122.7) ὁπόσοι οὖν ὁποσοιοῦν 
Proposition 2 (1221) πρῶτος πρὸς 
Proposition 3 (1242). fig. fig. om. 
Proposition 3 (124.5) | Bly vel eB ty om. 
Proposition 5 (132.2-3) fig. fig. om. 
Proposition 6 (134.7) 63 ὁ δὲ 3x 
Proposition 6 (138.4) γχνεὶ τρίτον ὃ 
Proposition 9 (146.4) rode τοῦ δὲ € 

Mm! Vel 
Proposition 11 (156.2) avra αὑτὸ 
Proposition 11 (162.3) δεῖ δὴ 
Proposition 11 (166.5 ὃν ὃν 
Enharmonic Passage τῶ τὸ (ter.) 

174.2 

Mm! VeVz Vel 
Canon (182.3) τὸ τὸν 
Canon (182.9) τοῦ (pr.) Tov 
Canon (182.9) τὸ τὸν 


Additional support for the establishment of ὃ is found in the Harmonic 
Introduction and the Harmonic Elements of Aristoxenus. In his study of the 
Harmonic Introduction, Jon Solomon established hyparchetypes identical to 
those established here.!72 Rosetta Da Rios made the same determination in 
her edition of the Harmonic Elements.'73 


172Solomon, “Vaticanus gr. 2338,” pp. 247-53. Solomon’s Ὁ = my 8, 
his c = my γ. 


1530 Rios, Aristoxeni elementa harmonica, pp. \Wi-cvi. 
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B: Vv 


The text in Vv seems to be drawn from a combination of Mm after Mm2’s 
emendations and Vc. The first list below contains instances where Vv reads 


with Mm? against νοΐ. 

Mm2Vv Vel 
Proposition 2 (122.7) ὁπόσοι οὖν ὁποσοιοῦν 
Proposition 2 (122.7) πρῶτος πρὸς 
Proposition 3 (124.5) iB ty om. 
Proposition 6 (138.4) ὃ 
Proposition 9 (146.4) τοῦε τοῦ δὲ ε 
Proposition 11 (156.2) αὐτῶ αὐτὸ 
Proposition 11 (166.5) ὃν ὃν 
Proposition 11 (166.6.Ὁ ἐστιν om. 
Enharmonic Passage τῶ τὸ (ter.) 
(174.2) 
Canon (182.3) τὸ τὸν 
Canon (182.9) τοῦ τὸν 
Canon (182.9) τὸ τὸν 
Diagrams a, β. y. ὃ. «- hab. om. 
s.a, ἢ. θ.α, ια.β. 
"Evappomov. β, 
Κανών., γ. ὃ 


The following list indicates that Vv is not drawn solely from Mm after Mm?’s 
emendations. In fact, this list gives evidence that Vv also depends ultimately 


on ὃ. 

Mm! Mm2 Vel vv 
Proposition 2 (122.2) ,;. om. 
Proposition 2 (122.2-3) fig. om. 
Proposition 3 (124.2) fig. om. 
Proposition 3 (124.2) om. ς 1B xd 
Proposition 5 (132.2-3) fig. om. 
Proposition 6 (134.7) 62x ὁ δὲ 3x 
Proposition 11 (158.4) ἐκ τε τοῦ ἐκ τοῦ 


Solomon and Da Rios also determine that Vv stems both from y and ὃ for its 
texts of the Harmonic Introduction and Aristoxenus’s Harmonic Elements. 
To account for this situation, β is established as source for Vv. 8, which 
may be a person or a manuscript, supplied the diagrams and first set of textual 
emendations to Mm. Thus § may be Mm2. Working with a knowledge of the 


Google 


text as it appears in both Μη12 and Ve, 6 also produced Vv. In the represen- 
tation below, dotted lines indicate alternative possible relationships. Thus, Vv 
is produced from 8, which, if 8 was a person, may have produced Vv in 
consultation with Mm and Vc!. If 8 is a manuscript, however, then Vv may 
stem directly from 8, but in this case, 8 contains the influences of y and 8. 


-- Ὺ 
- 
“. 
- 


a: MnPVc3 


A remarkable series of emendations was made during the fourteenth cen- 
tury to both Mm and Vc respectively by Mm3 and Vc3. These changes are 
distributed over the Harmonic Introduction, the Division, and the Harmonic 
Elements, and include the transformation of the sixth proposition from arith- 
metic into geometry.!74 The following emendations are made by Mm3 in Mm 
and are identical to those made by Vc? in Vc. 


Mm!Mm2Ve! Mnevc3 
Proposition 6 (134.5) ¢ Ck 


Proposition 6 (134.5) γ γλ 
Proposition 6 (134.6 8 BA 
Proposition 6 (134.7, 8, 8 ox 

9 [sec.], and 136.1) 

Proposition 6 (134.8) 8 BA 
Proposition 6 (134.9) 8 (uterque) BA 
Proposition 9 (146.6) om. ἐφεξῆς 
Proposition 11 (162.4) om. μὲν 
Proposition 11 (164.3) om. ἐστιν 
Canon (182.1) διπλοῦς διπλάσιος 
Canon (184.2) om. ἑνὶ αὐτῶν σον 
Canon (184.5) om. ἶσον αὑτῶν 


174See pp. 40-44 supra. For the changes made in the Harmonic Introduc- 
tion and Harmonic Elements, see Barbera, “Reconstructing,” pp. 47-48. 
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The source for the emendations made by Mm3 and Vc3, which we have 
labelled a, almost certainly was a person and not a written document.!75 
These emendations are extremely helpful in isolating Vv, since none of them 
occurs in that manuscript. Vc3 also adds to Vc most of the diagrams that 
B/Mr had added to Mm. Following Vc3, Vc? added scholia to Vc and to the 
diagrams of Vc3 (i.e., Diagrams ta. 8 and Ἑ ναρμόνιον. α). 


ve: BbCbFrLdNnPePfVdVjVo 


We are now in a position to consider those manuscripts descending from 
Vc, which we have labelled ve. Bb, Cb, Fr, Nn, Pe, and Pf have already 
been noted; they are joined in this group by Londinensis Musei Britannici 
add. 27863 (hereafter Ld), Vaticanus gr. 221 (hereafter Vd), Vaticanus Bar- 
berinus gr. 265 (olim TI/86) (hereafter Vj), and Vaticanus Rossianus gr. 977 
(oli X1/127) (hereafter Vo), each of which will require special attention. 

Bb, Cb, and Nn copy the text of the Division directly from Vc after Vc2’s 
additions. This is immediately evident from the title Περὶ φθόγγων added by 
Vc? to Ve and copied by Bb, Cb, and Nn. Cb and Nn also copy the scholia 
Vc? had added to the diagrams. The ubiquitous appearance of ve in the appa- 
ratus serves to verify the dependence of Bb, Cb, and Nn on Ve, and a list of 
conjunctive readings is hardly necessary. 

A series of unique readings in Bb establishes that no manuscript stems 
from it. 


Introduction (114.11—12) τοῦ ... Bapurépous om. 
Proposition 1 (120.4) τὸ ὃ 

Proposition 2 (122.8) τὸ B 

Proposition 6 (134.4) διπλασίον 

Proposition 6 (134.6) ἐπεὶ]καὶ 

Proposition 6 (134.7) 6 (pr.) om. 

Proposition 6 (138.7) ἄρα om. 

Proposition 8 (142.3) B ἐστὶν ἡμιόλιος 


Enharmonic Passage (174.1) τόνος ἄρα ἔστι 


The subgroup CbPePf is established by the omission of δη" οὐκ ... 
ἐμπίπτων τοῦ in Proposition 3 (124.7.--8) and of ἡμιόλιος" 6 δὲ δζ in Prop- 
osition 6 (134.4). The fifteenth-century Cb interpolates two of Jan's Nea- 
politan excerpts in the Enharmonic Passage (after μέσος and 174.3). The 
sixteenth-century Pf also breaks off in the Enharmonic Passage but does not 
resume. The sixteenth-century Pe breaks off in Proposition 11 (154.6). A 


175101ἀ. 
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scholion to the eighth proposition was entered in Vc and copied by Cb and Pf 
but not by Pe. This, along with the lacuna in Pe in Proposition 4 (128.6-8), 
demonstrates that Pf was not copied from Pe. Pf reads ἐπειδεσὶ in the Intro- 
duction (114.14), adds ἐν (116.5), substitutes rod § for τὸν β in Proposi- 
tion 6 (138.3), and reads of for 8 in Proposition 10 (150.3). It is therefore 
unlikely that Pe was copied from Pf. 

A unique set of readings separates Nn and Fr from the text of the descen- 
dants of Ve. 


Introduction (116.1) évlen 

Proposition 2 (122.3) αὐτὸϊαὐτῶ 
Proposition 7 (140.7) σοι om. 

Proposition 8 (144.2) τῷ ylrd y 

Proposition 11 (160.1) ἐπίτριτον]ἐπεὶ τρίτον 
Canon (180.1) Bop βύξ 

Canon (182.10) παρὰ μέσην 

Canon (182.10) τῶν 


Nn contains the diagrams of Vc and the scholion added to the eighth proposi- 
tion in Vc. That Nn was not copied from Bb and Cb is confirmed by the 
absence of this scholion in those manuscripts. The absence of diagrams in Fr 
and the lacuna in Proposition 5 (132.5) indicates that Fr was copied from Nn. 
Thus we have: 


Ve! 

Ve3 

Vc2 

> 
Pe Pf 


jh: LdVdVjVo 

A unique set of readings in Ld, Vd, Vj, and Vo establishes them as a 
special subset of ve, although by and large they conform to the ve family. 
This subset is labelied jh after Johannes Honorius, the scribe of Vd, Vj, and 
Vo. jh has: 


Introduction (116.1) τῶ add. post ἐν 
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Introduction (116.10) ἐν om. 

Proposition 6 (134.3) 3¢ om. 

Proposition 6 (134.6) ἐπεὶ]ὸ μὲν 

Proposition 7 (140.7) εἰσὶ om. 

Proposition 8 (142.5) aom. 

Proposition 9 (148.1) ἢ Om. 

Proposition 11 (162.1) τετραπλάσιόν]τριπλάσιόν 
Canon (184.3) Tod om. 

Canon (184.3) vB om. 


That jh is a subset of ve is quickly established in the dia , where jh pre- 
sents the version of the diagrams entered into Vc by Vc? and the title that jh 
copies from Vc2, When the pages of Vj were sewn together, but before they 
were numbered, one containing a portion of the Harmonic Introduction'"6 
was misplaced into the Division in Proposition 1 (120.4). This mistake 
allows us to establish that Ld was copied from Vj, since Ld contains the iden- 
tical interpolation of the Harmonic Introduction into the Division, but not at a 
page break. 

Vd and Vj have nearly identical readings of the text for the Division. 
Solomon wanted to derive Vd from Vj based on his study of the Harmonic 
Introduction but could not account for the lacuna in that treatise in Vj.!77 This 
passage, of course, occurs in the Division. The list below indicates that Vj 
could not have been copied from Vd and that Vd was very likely copied from 
Vj before the pages of Vj were bound. 


Vj Vd 
Introduction (114.2) καὶ (pr.) καί ἡ 
Introduction (116.9) τὴν τοῖν 
Proposition 2 (122.5 γὰρ om. 
Proposition 5 (132.5) οὐδὲ οὗ οὐδὲ 
Canon (180.1) τῷ αβ om. 


Although jh is undoubtedly a subset of ve, there exists an additional 
source for three of the four manuscripts, i.e., Ld, Vd, and Vj.!78 These three 
manuscripts share a series of readings with Vv. This series is displayed 


176Eguivalent to Jan, pp. 198.13-204.17. 
177S$olomon, “Vaticanus gr. 2338,” p. 250. 


178Solomon (ibid., p. 253) also suggested an intermediary between Vc 
and jh. 
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below, along with the readings in Vc? and Vo. Ld has been omitted, since it 


is copied directly from Vj. 
Edit. Ve3 
Proposition 3 ¢ 
(124.5) 
sition 6 A 
(134.5) ᾿ ᾿ 


Proposition 6 A 
( 134.6) A β 


Proposition 6 ὃ bx 
(134.8) 

Proposition 6 A 
(134.8) β Ε 
Proposition 6 β BA 
(134.9) 

Proposition 6 3 ὃκ 
(136.1) 

Canon a 
(178.3) a ae 
Canonn ἰσον ἷσον 
(184.5) αὑτῶν αὐτῶν 


Vd 
ἢ 


Vj 
bn¢ 


yr(A 
del.) 
BAA 
del.) 
dx (x 
del.) 
ΕΝ (λ 
del.) 
BA (A 
del.) 


3x (x 
del.) 


Vo 


αβ Ba 


4 
ἶσον 
αὑτῶν 


Vv 
bn¢ 


om. 


Thus, Ld, Vd, and Vj are influenced at least indirectly by Vv, whereas Vo is 
not. Additional evidence for the separation of Vo from the other three 
manuscripts can be found in the Introduction (114.12; 116.2-3, 8), 
Proposition 3 (124.2 and 124.9), Proposition 9 (146.4), and Proposition 11 
(158.1). The influence of Vc is represented with ¢, which is divided into ¢! 
(influenced by Vv) and ¢? not influenced by Vv. 
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Mm! ae _ Ve! 
Mrr2 ὧν we 3 

bt ree Vy 7 
Mm? a V3 


1 ὰ 
Ld 


Vd 


mu: BaDaEcEeJIKaMuOaOdPbPcPdUpVi¥VmVnVp 

The remaining manuscripts containing the long version of the Division 
descend at least indirectly from Mu, which is undoubtedly the leading pro- 
genitor of Greek music theory in the Renaissance. Mu is a clear, beautiful 
codex written for Cardinal Bessarion by John Rhosus, the famous scribe 
from Crete. At the bottom of the table of contents, we find: 


βιβλίον ἄριστον καὶ δυσεύρετον: κτῆμα βησσαρίωνος 
καρδηνάλεως τοῦ νικαίας; ἐπισκόπου σαβίνων. Liber opti- 
mus. et qui raro reperitur. Liber B cardinalis Niceni, episcopi 
sabini.!79 


Mu is clearly identified in the inventory taken in 1474 at the Marciana but is 
not yet at the library in 1468 when the first inventory was conducted.!89 We 
can therefore conclude that the manuscript arrived with the second acquisition 
by St. Mark’s of Bessarion’s library after his death in 1472. The title “Bishop 
of the Sabines” was used by Bessarion for two short periods during his life, 
from 5 March to 23 April of 1449 and from 14 October 1468 until his death 
on 18 November 1472.!8! Since it is possible but unlikely that Rhosus 


17**A most excellent and rare book, property of Cardinal Bessarion of 
Nicaea, Bishop of the Sabines.” 


1801 abowsky, Bessarion’s Library, p. 222. 
18!Mioni, “Bessarione scriba ¢ alcuni suoi collaboratori,” p. 278. 
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copied Mu for Bessarion in 1449, we can tentatively date it after 14 October 
1468. 

The text of the Division in Mu is essentially the same as that in Mm after 
the emendations of Mm3. This relationship is immediately apparent from the 
diagrams, which Mu copies from Mm. A fourth hand, Mm/4, may in fact be 
Rhosus. Mm‘ adds δὴ above φημὶ in Proposition 2 (122.5), and Mu reads 
φημὶ δὴ. The manuscripts stemming from Mu are easily established by a 
lacuna and a mistake. In Proposition 6 (134.8-9), Mu omits 8¢ ἥμισυ ... 8 
τοῦ, and this omission defines mu. In Diagram 7, Mu has assigned ¢ (10) to 
line y rather than ἡ (8). The manuscripts comprising mu except for Oxonien- 
sis Bodleianus Baroccianus gr. 41 (hereafter Oa) and Parisinus gr. 2460 
(hereafter Pd) have the incorrect «. Pd has the equally incorrect a (1). 


mu: κ 

Some of the manuscripts of mu can be divided into subsets, one of which 
is Parisinus gr. 2456 (hereafter Pb), Upsaliensis gr. 52 (hereafter Up), and 
Vaticanus Reginensis gr. 169 (hereafter Vn). The following list of unique 
variants establishes this group. 152 


Introduction (114.9) ἐπείπερ)εἴπερ 

Proposition 3 (124.6) λοιπὸνϊκαὶ ἐπεὶ λοιπὸν Pb καὶ ἐπίλοιπον 
UpVn 

Proposition 3 (124.7) aA (sec.) om. 

Proposition 3 (124.7) ἐστὶ: μονὰς ἄρα ὁ δ' om. 

Proposition 4 (128.4) γεγενήσθω]γενέσθω 

Proposition 9 (146.3) yap eslyap ὁ els 

Proposition 10 (152.1-2) καὶ ... πολλαπλάσιον om. 

Proposition 11 (156.7) τὸ om. 


Proposition 11 (160.3-- διὰ πασῶν ... δὶς om. PbVn διὰ πασῶν ... δὲ 
162.1) om. Up 
Canon (182.2) ὁ (sec.)]r6 


This group of three manuscripts can be further subdivided. Up and Vn are 
extremely closely related. They divide the long version into twenty proposi- 
tions and introduce each with the heading θεώρημα πρῶτον, θεώρημα 
δεύτερον, and so forth. The following list of lacunae in Up and Vn demon- 
strates that Pb does not descend from either of them. 


182Mathiesen, “Ars Critica and Fata Libellorum,” demonstrates that Pb 
relies not only on Mu but also on Ma. Ma, however, does not contain the 
long version of the Division and thus cannot be the ultimate source for this 
portion of Pb. 
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Proposition 3 (124.5) | 8 | yom. UpVn 
Proposition 5 (132.2—3) fig. om. UpVn 
Proposition 11 (154.4) διάστημα om. UpVn 
Proposition 11 (160.1) τό (pr.) om. UpVn 
Proposition 11 (168.1) ἐν τῶ om. UpVn 


This next list of lacunae indicates that Up does not stem from Vn. 
Proposition 2 (122.6) ἔμαθον δὲ om. Vn 


Proposition 4 (128.3) μὴ om. Vn 

Proposition 5 (132.3) οὐδ᾽ om. Vn 

Proposition 11 (162.1) δὶς om. Vn 

Canon (182.5) ὁ om. Vn 

That Vn does not stem from Up is shown by the following. 
Proposition 6 (136.1) δὲ om. Up 

Proposition 9 (146.5) ὅτι om. Up 

Canon (184.1) ἔσται om. Up 


Furthermore, Vn contains diagrams, whereas Up does not. In addition to 
these lacunae, several unusual readings serve to link Up and Vn against Pb. 


UpVn Pb 
Introduction (114.9) σύγκαιται σύγκεινται 
Introduction (114.11) σύγκειται σύγκεινται 
Proposition 2 (122.7) μετρῇ μετρεῖ 
Proposition 8 (142.7) ἐννέα ἄρα ἐννέα γὰρ ἄρα 
Proposition 10 ᾿ na δύο loa διαστήματα δύο διαστήματα 
Proposition 11 (168.2) τε δέ 
Canon (182.1) αὐτὴ αὐτῷ τῇ 


It remains to show that neither Up nor Vn stems from Pb. The following list 
indicates that such dependence is unlikely. 


UpVn Pb 
Proposition 2 (122.6) ὁγ o By 
Proposition 3 (124.7) καὶ 6 om. 
Proposition 6 (134.3) τοῦ τῇ ὃζ 
Proposition 6 (138.5) εἰσὶ εἰσὶν 
Proposition 6 (138.5) τέταρσι τέταρσιν 
Proposition 7 (140.6) οἱ β (pr.) op 
Proposition 7 (140.7) εἰσὶ εἰσὸν 
Proposition 8 (142.7) ἐννέα ἄρα ἐννέα γὰρ ἄρα 
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Proposition 8 (144.2) δα ἄρα ἄραδα 
Proposition 11 (156.2) αὑτὸ αὐτῶ 

Proposition 11 (162.2) τρισὶ τίσι 

Proposition 11 (168.1) ἔλαττον δύο ἔλαττον ἐστι δύο 
Canon (182.4) γβ :β 


Since neither Up nor Vn is drawn from the other and given the remarkable 
coincidence of readings in Up and Vn, it is absurd to think that one or both 
could stem from Pb. 

To represent this subset of mu, an intermediary is proposed and labelled 
x. κὶ will be the source for Pb and very likely is Pb. By analogy, x? will be 
the source for Up and Vn. 


ae Sy 


ae 
πὸ %. 


mu: OaQd 

The fifteenth-century Oa appears to be copied directly from Mu. This is 
probably the earliest manuscript to divide the long version of the Division into 
an Introduction and twenty propositions.!83 The excerpt of the Division 
found in Od is certainly drawn from Oa, as the following list indicates. 


Proposition 1 (120.1) τὸν δ]τὸ ὃ OaOd 
Proposition 3 (124.6) 30 OaOd 
Proposition 3 (124.6) θ͵θυ Oa (υ del.) Od 


183See p. 119, n. 7 infra. 
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Proposition 4 (128.8) ἡν]οὖν OaOd 


mu: EcPcVm 

Yet another subset of mu is formed by Escorialensis gr. 202 (®.11.5) 
(hereafter Ec), Parisinus gr. 2457 (hereafter Pc), and Vaticanus Reginensis 
gr. 94 (hereafter Vm). Ec and Vm were executed by the same scribe, and in 
fact the layout of the text and diagrams is nearly identical in the two 
manuscripts. The subset is established by the following variant readings. 


Proposition 2 (122.3-4) γεγενήσθω]γενήσθω BbEcPcVm 


Proposition 2 (122.5) yap om. EcPcVdVm 
Proposition 2 (122.6) ὁ γ1β add. sup. lin. ECMuPcVmZa? 
Proposition 6 (134.3) ἐκ (sec.) om. EcPcVm 
Canon (182.4) yBls8 EcEePbPc Vm 
Canon (184.8) τέλος add. EcPcVm 
Pc can be separated from Ec and Vm as foliows. 

EcVm Pc 
Introduction (114.13) τυγχάνειν τυγχάνει 
Proposition 1(120.1) τὸ β τὸν β 
Proposition 5 IT | B | δ] fic. om. fig. om. 
(132.2-3) 
Proposition 6 (138.2) α (ter.) om. a hab. 
Enharmonic Passage  &/rovos διάτονος 
(172.5) 
Diagram ὃ (264) figura bis figura 


Although these three manuscripts are related, their precise relationship cannot 
be determined from the Division alone. Pc contains the colophon regarding 
Zosimus, whereas Ec lacks it. A second hand has added the colophon to Vm. 
Unlike the descendants of source x, these manuscripts differ only slightly 
from the general family mu; and unlike the descendants of ¢, Ec, Pc, and Vm 
show no influence from another source. This subset of mu is therefore repre- 
sented as follows. 


Ἐν ταὶ Pc ' 
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mu: BaDaEeJIKaPdViVp 


Eight manuscripts must still be arranged, all members of mu: Bononien- 
sis gr. 2048 (hereafter Ba), Berolinensis Phillippicus gr. 1552 (hereafter Da), 
Escorialensis gr. 354 (X.1.2) (hereafter Ee), Lipsiensis gr. 25 (Rep. I. fol. 2) 
(hereafter 11), Monacensis gr. 104 (hereafter Ka), Pd, Vaticanus gr. 2365 
(hereafter Vi), and Vaticanus Urbinas gr. 77 (hereafter Vp). From the point of 
view of the Division, it appears that all eight may have been copied directly 
from Mu. J] and Pd share two unique readings. 


Proposition 11 (154.4) ἐστὶ (sec.) om. 
Proposition 11 (170.2) ἐπιμορίου]ἐπιμορίων 


Lacunae in Pd in Propositions 5 (132.6) and 11 (154.6) demonstrate that J] 
was not copied from Pd. Conversely, JI reads διαφόνους for διαφώνους in 
the Introduction (116.7—8), while Pd reads with the majority of manuscripts 
at this passage. If Pd were drawn from Jl, it would be necessary to establish 
that relationship using treatises other than the Division. 

Ba, Da, and Vi were executed by the same scribe and share the following 
variant readings.)84 


Introduction (116.7-8) διαφώνους]διαφόνους BaDaEe (ante corr.) 
JiVi 


Proposition 2 (122.6) ὁ yl6 By BaDaOaOdPbVi 
Proposition 8 (144.1) ὁ ἄρα alé dpa ὁ a BaDaEeJIOaPdViVp 
Canon (182.6) 6 (ter.) om. BaDaKaMuViVp 
Canon (182.9) rola BaDaKaMuViVp 
Canon (184.8) μέσουϊμέσων BaDaMu (post corr.) 
OaPbUpVeViVmVpVw 

The following readings separate Ba and Da from Vi. 

BaDa Vi 
Introduction (116.1) λόγω λέγω 
Proposition 1 (120.4) τὸν (pr.) om. 
Canon (184.8) ye (p quaes.,o sup. lin. ypo 

) 

Diagram s.a (266) n. 8 om. 


184A single scribe, however, could work from different exemplars at dif- 
ferent times. For example, the Division in Pb and Fr seems to be executed by 
the same scribe, but the exemplars are undoubtedly different. 
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Ba and Vi present the figure in the margin to Proposition 5 (132.2-3). Ba 
diverges from Da and Vi at the following locations. 

DaVi Ba 
Introduction (114.12) κινήσεων κινήσεως in marg. 
Proposition 2 (122.2-3) &]n lis 
Proposition 3 (124.6) καὶ ἐπεὶ ἐπιμόριος ἐπιμόριός 
Proposition 3 (124.7) καὶ ιδ ιζιθ add. in καὶ 


marg. 
Proposition 7 (140.3) 8 (sec.) om. 
Proposition 9 (146.4) τοῦ dey τοῦ δὲ ὃ 
Proposition 11 (166.3) μὲν τῶν 
Canon (184.5) τὸν £0 τὴν £0 
Diagram 6.a (270) hab. om. 


Based on the limited evidence presented here, it would be irresponsible to 
claim that one or two of the three manuscripts descended from a third. They 
are all closely related. 

Vp shares several variant readings with Ba, Da, and Vi, as noted above. 
Below are listed additional variants that tend to separate Vp from the other 
three manuscripts. 


BaDaVi Vp 
Introduction (116.5) πολλαπλάσιοι πολλαπλάσιονι 
Proposition 2 (122.6) ὁ By 6p 
Proposition 2 (122.7) ὁπόσοι οὖν ὁποσοιοὖν 
Proposition 5 (132.6) καὶ ὁ ὃ καὶ τοῦ ὁ ὃ 
Proposition 6 (134.5) τὸν yA τὸν yd 
Proposition 6 (138.2) α (ter.) om. 
Canon (182.13) τὸν (sec.) τὸ 


Ba and Vp uniquely concur on the following. 


Introduction (114.10) Bapurépous]in marg. Ba quaes. Vp (rarous 
add. post Bapurépous) 
Proposition 11 (154.1) ovlov 
It is clear that Vp is closely related to Ba, Da, and Vi, but none of the four 
need stem from one of the others. 
For the two remaining manuscripts, Ee and Ka, variant readings—often 
unique—and lacunae that tend to isolate each are listed below 


Introduction (114.14) συγκεϊσθαι)συγκεῖσαι Ee 
Proposition 8 (144.1) εἰσὶν ἐννέα)εἰσὶ τοῦ ἐννέα Ee 
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Proposition 8 (144.2) ὀγδόῳ]ὀγδώω Ee 


Proposition 9 (146.4) ὃ ἐπόγδοος ὁ εἰὸ ἐπόγδοος ἔστω 6 ε Ee 
Proposition 10 (150.2) διάστημά]σύστημα Ee 

Enharmonic Passage (172.8) τόνος ... τοῦ Com. Ee 

Introduction (116.10) ποιοῦνταιϊποιοῦντας Ka 

Proposition 3 (124.9) τὴν]τὸν mu (praet. UpVn) τὴν in marg. Ka 
Proposition 6 (138.5) τέτταρσιϊτέσσαρσι Ka 

Proposition 6 (138.6) τέτταρσιϊτέσσαρσι Ka 

Proposition 11 (156.2) avrolavra mu (praet. KaOaUpVmVn) 
Canon (178.2) διῃρήσθω]διαιρείσθω KaVeVw 


Based on these variants, we can argue that no copy of the text stems from Ee. 
Ka varies from mu insignificantly. 

The descendants of Mu are represented below, indicating a possible rela- 
tionship between Ba, Da, Vi, and Vp, and between JI and Pd. 


Mu 
» 
Ἵ Ϊ Ἄς 
Ba Da Vi Vp Ec Vm Pe Ee JI Pd Κα Pb Up Vn 


Od 
A complete stemma for the manuscripts containing the long version of the 
Division can now be constructed. 
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Porphyry's commentary 

The transmission of the long version of the Division lends itself to fairly 
precise analysis. For several reasons, the same precision cannot be achieved 
here for the text in Porphyry’s commentary. First, the state of the Porphyry 
manuscripts, especially the early ones, is not as stable or clear as it was for 
those containing the long version of the Division.185 Although a twelfth-cen- 
tury codex exists containing Porphyry’s commentary, it ends with the fourth 
chapter and thus does not contain the Division. Our earliest sources that 
extend beyond the fourth chapter date from the fourteenth century. Second, a 
text has been established only for the Division as it appears in the commen- 
tary, and this text forms only a small part of the entire work, which is sub- 
stantial. Third, the text of the Division lacks the Introduction, Enharmonic 
Passage, the Canon, and a tradition of diagrams. There is much less material 
with which to work. Fourth, the commentary is transmitted by a great many 
manuscripts, fifty-two of which contain the Division. The magnitude of the 
job is therefore considerably larger than it was for the long version of the text. 
Furthermore, only eight manuscripts contain both versions. The following 
paragraphs offer a tentative analysis of the Porphyry sources, with the 
emphasis more on grouping manuscripts than on determining a precise 
filiation. 


Vg, Va, Vb 

The leading source for this version of the Division is Vg, a fourteenth- 
century manuscript with Porphyry’s commentary entered in the margins sur- 
rounding Ptolemy's Harmonics. Only Vg reads μέσος in Proposition 3 
(194.2), which agrees with the singular verb in the next line. All other manu- 
scripts read μέσοι, as is found in the long version of the Division. But that 
version employs the plural ἐμπεσοῦνται, as does Va, whereas the Porphyry 
manuscripts use ἐμπεσεῖται. Vg and Va are also the only early sources to 
have the correct διπλάσιος in Proposition 6 (206.4). The intelligent but 
unique reading of the text in Va explains the correct διπλάσιος in Proposition 
6 (206.4) in that source. Except for Ra and Rb, all other sources exhibit the 
incorrect τριπλάσιος. The present edition of the Division as it appears in 
Porphyry’s commentary follows Vz very closely, accounting for the few 
emendations made in Vg, probably by a second hand. The substantive vari- 
ants are listed below. 


Proposition 4 (198.5) yap om. 


185See pp. 34-35 supra. 


Go gle 
ς 


Proposition 4 (198.11) 
Proposition 7 (210.7) 
Proposition 8 (212.3) 
Proposition 8 (212.4) 
Proposition 9 (214.5) 
Proposition 9 (214.6) 
Proposition 10 (218.2) 
Proposition 10 (218.7) 
Proposition 11 (222.4) 
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ὃ rod ylBy 

εἰσὶ om. 

yap om. 

6 (pr.)lrd 

ald 

ἀλλήλων]ἀλλ᾽ ὀκτώ 
yap om. 

τὰ]τὸ 

ἡμιόλιον]-- 


There are two other fourteenth-century sources, Va and Vb. Va, the 
redaction of this text by Isaac Argyros, differs substantially from the text in 
Vg. In the annotations accompanying the translation of Porphyry’s text, 
translations are provided for those variant passages found in Va.!8 In the 
absence of other early sources, it is impossible to determine if Isaac was 
working from a written source significantly different from Vg. We can safely 
assume that he did not make his redaction directly from Vg because Va has 
the preferred text for all the instances listed immediately above except in 
Propositions 4 (198.11) and 9 (214.6). With the exception of Pj, which is a 
copy of Va, all other manuscripts present a version of the text fairly close to 
that in Vg. A unique set of readings in the other fourteenth-century source, 
Vb, guarantees that Va did not stem from Vb. 


Proposition 1 (190.4) 
Proposition 2 (192.3) 
Proposition 3 (194.8) 
Proposition 4 (198.2) 
Proposition 4 (198.10) 
Proposition 5 (200.2) 
Proposition 5 (200.5—6) 
Proposition 6 (202.2) 
Proposition 6 (202.3) 
Proposition 6 (202.5) 
Proposition 7 (210.2) 
Proposition 7 (210.6) 
Proposition 8 (212.5) 
Proposition 8 (212.7) 
Proposition 9 (216.4) 


ylrpirov ut passim 
ἔσταιϊξστω 

avro πρῶτον ἢ add. post ὅπερ 
τὸϊτὸν 

ἐμπίπτει (Ξες.))ἐπίπτει 
τὸϊτὸν 

ἔσται ... πολλαπλάσιος (Sec.) om. 
τῶν om. 

τε om. 

a (sec.) om. 

καὶ]καὶ τοῦ 

oi om. 

nlev 

ἴσοι εἰσιϊεὶσὶν ἶσοι 

Scholion 


186Divergences appear in every proposition, the most striking of which 
occur at 190.3, 192.1, 194.4, 198.11, 200.6, 204.1-2, 206.3, 210.7, 
212.5-9, 216.5, 218.2, 220.6-9, and 222.12-13. 
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Proposition 10 (218.3) ὑπερβολαίων)ὑπερβολῇ 
Proposition 10 (218.3) τὸ dpa aylapa τὸ y 
Proposition 10 (218.7) καὶ om. 
Proposition 11 (220.4) τὸ ἄραϊτὸ δὲ ἄρα 
Proposition 11 (220.4) ay 

Proposition 11 (220.5) ἰσαϊτὰ ica 
Proposition 11 (220.8) δὲ om. 

Proposition 11 (220.9) ἐπεὶ]ἐπειδὴ 
Proposition 11 (222.3) διὰ (sec.) om. 
Proposition 11 (224.2) ἔλαττον om. 
Proposition 11 (224.3) διὰ om. 
Proposition 11 (224.7) δᾷς 


All in all, the text in Vb resembles Vg’'s text much more closely than that of 
Va. Therefore, Va and Vb are mutually exclusive, and it is extremely unlikely 
that either could have been copied directly from Vg. It is therefore necessary 
to identify a lost source, which we have labelled 6, that contained the mistake 
in Proposition 6 (206.4). This source probably stems from Vg, although it is 
possible that θ and Vg stem from yet another source no longer extant. A small 
set of conjunctive readings between Va and Vb suggests that they may stem 
from a common source other than 6. 


Proposition 2 (192.3) γεγενήσθω)γενέσθω VaVb 
Proposition 3 (194.3) ἀριθμός]ἀριθμοί VaVb 
Proposition 6 (206.7) μείζονες]μείζους Va μείζονες Vb 


Proposition 11 (220.11) διπλασίου]ἢ διπλάσιον Va διπλάσιον Vb 
Proposition 11 (224.2) ἐισιϊέστὶ MbVaVb 


Therefore, A is established, and it may be identical to 6. 
Vg 


he: FmLaNaPhQaVfVk 

The remaining forty-nine sources can be subdivided in the following way. 
One, Pj, stems from Va. Seven, grouped as he, present a unique, abbreviated 
version of Porphyry’s commentary divided into one hundred sections. One of 


Google 


the remaining forty manuscripts is Mu, and the other thirty-nine seem to 
descend at least indirectly from Mu. 

he comprises the following sources: Florentinus Magliabechianus gr. 1 
(hereafter Fm), Londinensis Burneianus gr. 101 (hereafter La), Neapolitanus 
gt. 263 (10.C.5) (hereafter Na), Ph, Mutinensis gr. 149 (a.V.7.14) (here- 
after Qa), Vaticanus gr. 1364 (hereafter Vf), and Vaticanus Palatinus gr. 60 
(hereafter Vk). The group is defined by its abbreviated rendition of the entire 
commentary. Within the text of the Division, this includes lacunae in Proposi- 
tion 4 (198.10—11) and most notably from Proposition 10 (218.1) through 
Proposition 11 (224.8). Since he does not exhibit the correct reading διπλά- 
avs in Proposition 6 (206.4) noted above, the group does not stem directly 
from Vg. Certainly Mu could not stem from he because of the latter’s lacu- 
nae. The following list illustrates instances where he reads with the present 
edition, while Mu diverges. Except in Proposition 9 (214.5), Vg coincides 
with he in every instance. 


Proposition 3 (194.7) 313 Mu 

Proposition 3 (194.9) τοὺς δζ θ)τὸ ὃ C6 Mu 
Proposition 3 (196.1) ἐμπεσοῦνται]ἐμπεσεῖται Mu 
Proposition 4 (198.4) Srilotrws Mu 

Proposition 4 (198.10) by13 Mu 

Proposition 6 (202.4) 6)ro Mu 

Proposition 8 (212.8) ἐννέα]θ Mu 

Proposition 9 (214.2) διαστήματοςἸδιαστήματα Mu 


Proposition 9 (214.5) a}3 Mu 


Therefore, he does not derive from Mu. The progenitor of hc was undoubt- 
edly drawn from a version of the text similar to that found in Vg, and so hc 
may be proposed to stem from θ. It is possible, however, that he derives 
from yet another source similar to Vg. 

There is no single manuscript from which the other six comprising he 
descend. Ph can easily be separated from the other six because it lacks the 
numbering of sections found in the other manuscripts.!8? The following 
preferable readings in Ph further argue for its separation from the other 
sources. 


187Proposition 1 = Ay = 53, Proposition 2 = λὸ = 54, and so forth. 
Proposition 6 is divided at 206.1 into sections 58 and 59. Propositions 7 and 
8 are taken together as section 60. 
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Ph he 
Proposition 3 (194.5) τῶ θ τὸν τὸ θ τῶ 
Proposition 3 (194.6  &¢ (pr.) Q 
Proposition 3 (194.9) ἄρα ἂν 
Proposition 3 (196.2) οὐδὲ om. 
Proposition 4 (198.8) ἀδυνατον om. 


There are many other instances where Ph and he diverge. 
Among the remaining six manuscripts, La, Vf, and Vk can be separated 
on the following readings. 


Proposition 1 (190.1) καὶ om. LaVfVk 
Proposition 5 (200.4) ws om. CaLaRcVfVk 
Proposition 6 (206.3) ἐπιμορίων)μορίων LaVfVk 
Proposition 7 (210.7) α (sec.) om. LaVfVk 
Proposition 8 (212.7) yld LaVfVk 

La can then be separated from Vf and Vk. 
Proposition 1 (188.5) é]ro La 

Proposition 2 (192.3) mpos bis La 
Proposition 2 (192.4) τὸν bis La 
Proposition 4 (198.6) τὸ om. La 
Proposition 6 (202.6) y om. La 

Proposition 8 (212.7) ιβ τοῖς β om. La 
Proposition 9 (214.9) B (pr.) om. La 
Proposition 9 (214.9) κθ]ρκθῚ 


These three manuscripts are grouped together, even though Vf and Qa appear 
to be written by the same scribe, with La representing a more corrupt version. 

Fm, Na, and Qa do not form as tight a group as the other three 
manuscripts, although they concur in Proposition 8 (212.7) where they read 
δῇ for y. Na and Fm, however, form a tight pair. 


Proposition 1 (190.1—2) τοῦ γι... ὁ 8 om. FmNa 


Proposition 3 (194.3) éotwléorat FmNa 
Proposition 3 (196.2) εἰς om. FmNa 
Proposition 6 (206.2) δυνατόν, ἄλλος]ᾶλλου δυνατόν ante corr. 


FmNa 
The following list indicates that Fm probably descends from Na and repre- 
sents an attempt on the part of Fm to make corrections in Na. 


Proposition 3 (194.2) 
Proposition 3 (194.5) 


avadoyovlav-avadoyov Fm 
τῷ θ τὸν]τὸ 6 τῶ he (praet. FmPh) τῶ 6 τὸ 
θ τῶ Ἐπὶ 


Gor iQie 


Proposition 4 (198.5) ἐπιμόριός]ἐπιμόριον Fm 


Proposition 6 (202.3) ἕστω]ξσται he (praet. FmPh) 
Proposition 6 (204.1) 1 litt. del post εἰσὶν Fm 
Proposition 6 (204.2) διπλάσιοςτ]διπλάσιον he (praet. FmPh) 
he is accordingly represented: 
6 
Mu 
be 
La Vk Vf Qa Na Ph 
SS 
Fm 


mu: BaCaDbEeLbMaMbOaPaPbPcPgRcViZb 


In an attempt to comprehend and control the large number of manuscripts 
descending from Mu and in the interest of abbreviating the apparatus to some 
extent, the sources have been separated into groups. One of these groups has 
been labelled mu, and it contains manuscripts that derive directly, with one 
exception, from the progenitor (Ba, Cantabrigiensis gr. 1308 [hereafter Ca], 
Berolinensis Phillippicus gr. 1554 [hereafter Db], Ee, Londinensis 
Burmeianus gr. 103 (hereafter Lb], Venetus Marcianus gr. 318 [hereafter 
Ma], Mb, Oa, Parisinus gr. 2454 [hereafter Pa], Pb, Pc, Parisinus Coislini- 
anus gr. 173 [hereafter Pg], Lugdunensis Vossianus gr. F.68 [hereafter Rc], 
Vi, and Matritensis gr. 4713 {olim O35] [hereafter Zb]). The one exception is 
Ca, which seems to stem directly from Rc, which in turn stems from Mu. 
Although Mu was placed in mu in the long version of the Division, Mu has 
not been placed in mu for Porphyry’s version. Mu's readings certainly coin- 
cide with the group, but it has been separated from the family to show that it 
is a source and perhaps the primary and only source for the other groups of 
manuscripts: am, ef, and ob.!88 Within mu there is one old and important 
manuscript, the fifteenth-century Ma. Indeed, Ma appears to be the progenitor 
for some material in Pb.'89 There is no good reason, however, to separate 
Ma from mu where the text of the Division is concerned. In Proposition 3 


188Qn these groups, see pp. 89-93 infra. 
189See n. 182 supra. 
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(196.1), Mu reads ἐμπεσεῖται, as does Ma, but only after emending the 
preferable ἐμπεσοῦνται. In Proposition 6 (202.4), Ma does not delete τοῦ 
before 8, whereas Mu makes the correction. It is possible, then, that Ma and 
Mu both stem from 6, although this sort of determination would need to be 
made on the basis of more material than has been considered here. 

mu is loosely defined by the variants listed above in comparing Mu and 
he. More precisely, in Proposition 3 (194.9), mu reads τὸ ὃ (6 for τοὺς 3¢ 
6. In general, however, mu is defined by default. Unique readings in he, Pj, 
Rb, Up, Va, and Vb separate them from mu. At places other than Proposition 
3 (194.9) where mu has the variant reading (i.e., usually at variance with 
Vg), it follows one or more of the groups am, ef, and ob. Each of these 
three latter groups is defined by a unique set of variant readings. Thus mu 
becomes by default the group of manuscripts that reads together, generally 
follows Vg, and does not share the defining variant readings of am, ef, and 
ob. 

Within mu, there are three pairs of manuscripts to be defined. The first, 
Ba and Vi, have already been related by their texts for the long version of the 
Division. In addition, they share the following unique readings for Por- 
phyry’s text. 


Proposition 3 (194.2) οὔτε om. 

Proposition 3 (194.2) εἷς om. 

Proposition 3 (194.6) ἡ (ter.)\6 

Proposition 4 (198.7) aurdlaurés 

Proposition 9 (214.2) spatium post διαστήματα 


Proposition 10 (218.6) μέσος om. 
Proposition 11 (220.3) μέσος]μέσης 
Proposition 11 (222.11--13) καταλείπεται ... τὸ λοιπὸν om. 


The following list demonstrates that Vi does not stem from Ba. 


Proposition 6 (202.4-5) y ἐστὶ ... τοῦ om. Ba 
Proposition 9 (214.10) y|B Ba 

Proposition 11 (222.2) συνέστηκε (pr.) om. Ba 
Proposition 11 (224.3-4) καὶ τὸ... ἡμιτονίου om. Ba 


As was noted earlier, Ba and Vi were executed by the same scribe, and it is at 
least possible from the evidence presented here to derive Ba from Vi. 

Db and Zb are related to Ba and Vi, and orthographic similarities exist 
among all four manuscripts. Db and Zb share the unusual αὐτός for αὐτό in 
Proposition 4 (198.7). Db and Zb also read τοῦ 8 for 8 in Proposition 6 
(202.4). Nevertheless, Db and Zb do not contain the identifying readings 
listed above in the set shared by Ba and Vi. 
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The second pair of manuscripts is Pa and Pc. Although executed by dif- 
ferent scribes, much of the Division as it appears in Porphyry is displayed on 
the page in nearly identical fashion in these two manuscripts. They share the 
following set of variants. 


Proposition 4 (198.7) ποιῃ]ποιεῖ he (praet. Ph) PaPc 
Proposition 6 (202.3) καὶ ἐκϊκαὶ ἡ ἐκ PaPc 
Proposition 9 (214.6) ἀλλήλων]άλλη PaPc 


Proposition 10 (218.3) μέσηϊμέσης PaPc 
Proposition 11 (220.5) talro PaPbPc 
Proposition 11 (220.11) συγκείσεται]σύγκειται PaPcVb 


Pa and Pc can be separated at the following locations. 


Pc Pa 
Proposition 1 (188.5). γεγενήσθω γενήσθω 
Proposition 6 (206.2) hab. εἰ... πολλαπλάσιος 
om. (in marg. Pa2) 
Proposition 6 (206.2) om. λόγος 
Proposition 8 (212.2) λοιπὸν λειπὸν 
Proposition 8 (212.7) οἱβ οἱ ιβ 
Proposition 8 (2129). ἥ ῇ 
Proposition 11 (224.10) ὧν οὖν 


Pc contains a mark towards the end of Proposition 6 (206.2), indicating the 
lacuna. 
Finally, Ca and Rc can be linked by the following readings. 


Proposition 5 (200.3) rolr@ CaRc 

Proposition 5 (200.4) ws om. CaLaRcVfVk 

Proposition 6 (204.1) τὸν)τὸ Cahe (praet. Ph) Rc 
Proposition 7 (210.4—5) 6 α Gpalé ἄρα a CaheRc 
Proposition 7 (210.7) τοὐ]τῷ CaRc 

Proposition 8 (212.5) nly Aa (quaes.) CaRc 

Proposition 8 (212.7) ro}roy amCaEaefobRcVb 
Proposition 9 (214.8) xslas CaRc 

Proposition 9 (214.9) μυριάδες)μυριάδος CaRc ut passim 


Proposition 11 (220.4) διάφωνον]διάφονον CaRc 
Proposition 11 (220.5) ποιεῖϊ]ποιῇ CaRc 

Proposition 11 (220.8) ἥτοιϊέτι CaRc 

Proposition 11 (222.2) συνέστηκε (pr.)lovvéornxey CaRc 
Proposition 11 (2229). δὴϊδὲ CaRcUpVb 


The following lacunae demonstrate that Rc cannot descend from Ca. 
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Proposition 4 (198.5) 
Proposition 9 (214.4) 
Proposition 9 (214.4—5) 
Proposition 11 (222.5—7) 


οὔτε (pr.) ... γ om. Ca (in marg. Ca?) 
y (sec.) om. Ca 
ε-- “ΤΣ τ Ca 


... πέντε om. Ca (in marg. Ca?) 


It seems likely that Ca stems from Rc. 
mu is represented as follows: 


Mu 


Ua Vi Db Zb Ee Lb Ma Mb On Pa Pe Pb Pe Re | 
REPO ey eye Me MU Ona τε Κὸ 


Ca 


Although Mb fits neatly into this group, it also contains the significant 
emendations and additions of Mb2, the most extensive being the scholion 
added to Proposition 6.190 Many of the changes introduced by Mb? attempt to 
bring this version of the text into line with the long version. The following list 


provides some examples. 


Proposition 3 (198. 1-2) 
Proposition 7 (210.7) 


Proposition 11 (220.5) 
Proposition 11 (220.8) 
Proposition 11 (222.2) 
Proposition 11 (222.7) 
Proposition 11 (222.7) 
Proposition 11 (222.8) 
Proposition 11 (224.2) 
Proposition 11 (224.6) 


wore ὀυδὲ]οὐδεὶς ἄρα 

ἄρα ἶσος ἐστὶ τρισὶ τοῖς y τριπλάσιος ἄρα 
ἐστὶν oa τοῦ y add. 

τὸ ὅλον μὴ in marg. 

ἐδείξαμεν yap αὐτὸ πολλαπλάσιον add. 
καὶ τὸ ... μέγιστα add.'9! 

καὶ add. in marg. post ὥστε 

τὸ add. post καὶ 

εἰ del. 

διαστήματἀ]διαστήματος Mb (-os Mb2) 
δὲ (sec.) del. 


190See p. 205, n. 14 infra. 
191See p. 223, n. 31 infra. 
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ob: ObOeOfPiRaXb, Ea, Rb 


Another group of manuscripts, which we shall label ob,!92 descends 
from Mu, but it is influenced perhaps by an additional source that may be a 
manuscript or a person. The group comprises Oxoniensis Bodleianus inter 
misc. gr. 88 (hereafter Ob), Oxoniensis Bodleianus Savilianus gr. 53 (here- 
after Oc), Oxoniensis Collegii Magdalenensis gr. 13 (hereafter Of), Parisinus 
Supplementarius gr. 213 (hereafter Pi), Ra, and Vindobonensis gr. 88 (here- 
after Xb). Closely related to this group are two other manuscripts, Escori- 
alensis gr. 122 (2.11.13) (hereafter Ea) and Rb. The group is defined by the 
following readings. 


Proposition 5 (200.5) οὐδὲ]οὐδὴ amEaob 
Proposition 6 (204.1) τέσσαρσιϊτέσσαρσιν obRb 
Proposition 7 (210.4) 7 ... τοῦ om. obRb 
Proposition 9 (214.2) διαστήματος om. E2zobRb 


Proposition 10 (218.7) τὰ om. obRb 


Ea usually reads with ob and is separated primarily in Propositions 7 (210.4) 
and 10 (218.7), where it has what ob lacks. Rb often reads with ob, but not 
as frequently as Ea. This separation is demonstrated by the following list. 


ob Rb 
Proposition 1 (190.3) τὸν (pr.) doy ante corr. 
Proposition 2 (192.6) δὲ om. 
Proposition 2 (192.7) τοὺς μὲν τοὺς 
Proposition 6 (204.1) τὸν τὸ 
Proposition 6 (206.4) τριπλάσιος διπλάσιος 
Proposition 8 (212.7) τὸν τὸ 
Proposition 8 (212.9) οι. α 
Proposition 9 (214.4) om. δὲ (ter.) 
Proposition 11 (222.1) διπλάσιος διπλάσιον (pr.) 


To be cautious, we shall represent the influence of Mu on ob with a dotted 
line, claiming only possible influence. ob may be influenced by A, which in 
turn may be identical with 6; a more extensive study of these codices might 
clarify these relationships. 


192] label this group ob after the first manuscript that occurs alphabeti- 
cally in the list. The label ob is strictly an abbreviation and does not indicate 
that Ob is somehow the leader of the group. Indeed, it is not. 
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icilaecassaasa. «τῆ τ 
Ea Ob Ra Oc Of Pi Xb Rb 


The Leiden and Oxford manuscripts, especially Ob, Oxoniensis 
Bodleianus inter misc. gr. 225 (hereafter Oc), Of, Oe, Ra, and Rb, have been 
heavily annotated by second, third, and perhaps even fourth hands. Much of 
this activity took place during the seventeenth century and stands at the base 
of modem scholarship in this field. The scribe indicated simply as Ob exe- 
cuted Propositions 1-6 (202.45) in the manuscript; a second hand began in 
Proposition 6 (202.4—-5) and continued to the end of this passage. 
Throughout the entire Division, a third hand, Ob}, emended the text, indi- 
cated propositions in the margins,!93 and added diagrams to the Division. 
These diagrams are essentially identical to those added by Oe? to Oc. Oc? also 
indicated propositions in Oc, as well as heavily emending the text.!94 Oc 
contains the emendations of Oc2, and Of the emendations of Of2. All these 
emendations are indicated in the apparatus. 

Both Ra and Rb contain a series of emendations labelled Ba, Bar, Bo, and 
ἴση. These emendations are identical in both manuscripts and have been indi- 
cated in the apparatus as: Ra®*, Ra®“, Ra®, Ra’, and so forth. In several 
instances, the emendations in the Leiden manuscripts correspond to emenda- 
tions in the Oxford manuscripts. The Leiden emendations, arranged according 
to redactor, are found at the following locations. 


Ba Propositions 1 (188.3), 5 (200.6), 6 (206.4), 10 
(218.3—4), and 11 (224.11) 

Bar Proposition 3 (194.6) 

Bo Propositions 1 (188.5), 3 (194.6), 4 (198.4), 5 
(200.6), 7 (210.7), 9 (214.6), and 11 (220.4) 

Is Propositions 3 (196.1), 5 (200.6), 6 (206.4), 7 


(210.5), and 11 (220.6) 


ef: EfXaYa 


Another group of manuscripts, closely related to ob but distinct, is 
formed by Escorialensis gr. 556 (Q..IV.4) (hereafter Ef), Vindobonensis gr. 


193See pp. 189, n.1; and 213, nn. 21-22 infra. 
194See p. 189, n. 1 infra. 
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76 (hereafter Xa), and Yalensis Beineckeus gr. 270 (hereafter Ya). This 
group is labelled ef for convenience, but Ef is not the source for the other two 
manuscripts. ef is defined by the following set of readings. 


Proposition 6 (202.6) Β (sec.) om. ef 

Proposition 6 (204.2) τοῦ γ]τοῦ τρίτου ef 
Proposition 7 (210.6) tots om. AcEdefOc 
Proposition 8 (212.6) ylrpiros efVb 

Proposition 9 (214.2) μείζονα ἐστὶ om. ef 
Proposition 9 (214.4) δὲ γ)δὲ τρίτου ef 
Proposition 9 (214.5) alreraprov ef 

Proposition 9 (214.7) εὑρήσθωσαυ]εὑρίσθωσαν ef 
Proposition 9 (214.8) αἱπρῶτος efVb 

Proposition 9 (216.3) δὲ om. ef 


Proposition 10 (218.4) bvléy Ac(?)ef 
Proposition 10 (218.7) τὸ ὅλον]τὸν ὅλον ef 
Proposition 11 (220.10) εἰ om. ef 


Proposition 11 (224.6) BOBy ef 
That Ef is not the leader of the group is demonstrated by the lacuna in 


Proposition 5 (200.5). This lacuna, however, connects Ef with Kb and VI. 
The following unique readings indicate that Xa is not the leader of ef. 


Proposition 1 (190.1) τὸν γ]τὸ y 
Proposition 1 (190.2) πολλαπλάσιοςἶ-ν 
Proposition 5 (200.2) τὸ om. 
Proposition 11 (220.5) ralrof 


Proposition 11 (224.1) μὲν διὰϊμὲν dis διὰ 


Ya reads ὦ for ws in Proposition 2 (192.3) and ἐπὶ for ἐπεὶ in Proposition 6 
(202.4). Otherwise, Ya could perhaps be the leader here. Such a determina- 
tion, however, would need to be made on more evidence than the text of the 
Division. 


am: AaAcAeAgDcEbDEdGuKbLcOcVhVI 


Another large and loosely defined group of manuscripts, am, consists of 
Mediolanensis Ambrosianus gr. 795 (A 60 inf.) (hereafter Aa), Mediolanen- 
sis Ambrosianus gr. 200 (C 109 sup.) (hereafter Ac), Mediolanensis Ambro- 
sianus gr. 1013 (E 19 inf.) (hereafter Ae), Mediolanensis Ambrosianus gr. 
1023 (G 53 inf.) (hereafter Ag), Berolinensis Phillippicus gr. 1578 (hereafter 
Dc), Escorialensis gr. 200 (®.11.3) (hereafter Eb), Escorialensis gr. 253 
(1.14) (hereafter Ed), Guelferbytanus gr. 4190 (Gudianus gr. 3) (hereafter 
Gu), Monacensis gr. 385 (hereafter Kb), Londinensis Musei Britannici add. 
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19353 (hereafter Lc), Oc, Vaticanus gr. 1800 (hereafter Vh), and Vaticanus 
Palatinus gr. 389 (hereafter V1). Eb, Ed, Vh, and Le seem to have been exe- 
cuted by the same scribe, as were Ac and Gu. am usually reads in accordance 
with ob, ef, Ea, and Rb, and this has been indicated in the stemma below. 
There is, in fact, no single line of text that defines am. The following two 
readings limit the group to am plus Ea and Ya. 


Proposition 5 (200.5) οὐδὲϊοὐδὴ amEaob 
Proposition 6 (202.4) ἐπεὶ] ἐπὶ amEaOfYa 


Given the lacuna of Ea in Proposition 9 (214.2) and the unique readings listed 
above for ef, which contains Ya, we can reduce the group to am. The fol- 
lowing list of variant readings serves to distinguish am from mu. 


Proposition 2 (192.7) rovslrovs μὲν am(praet. Dc)EaefobUp 
Proposition 3 (194.3) ἐλάχιστοι]-ον amEszefobRbUp 
Proposition 3 (194.6)!95 τε om. amEaefobRbUpVb 

Proposition 6 (204.1) τὸϊτὸν amEaefLbOaob 

Proposition 7 (210.6) Tov ἡἥμισυν]τὸν ἥμισυ amEaefLbobUp 
Proposition 8 (212.7) τὸϊτὸν amCaefobRcVb 

Proposition 8 (212.9) a om. amEaEeefob 

Proposition 9 (214.4) δὲ (ter.) om. am(praet. Dc)Eaefob 
Proposition 10 (218.3) τὸὐϊδύο amEzefobRbUp 

Proposition 11 (222.1) διπλάσιον (pr.)l-os amEaefob 


Among the manuscripts comprising am, we can identify a pair, Kb and 
VI. The following list defines the pair. 


Proposition 3 (196.1) οὐδεὶς ... ἐμπεσεῖται (pr.) om. KbV1 
Proposition 4 (198.10) τοὺς]τὸν KbV1 

Proposition 5 (200.5) λέγω ... πολλαπλάσιος om. EfKbV! 
Proposition 8 (212.5) nly KbVI 

Proposition 9 (216.2) ela KbV1 


The lacuna in Proposition 5 (200.5) links Ef from ef to Kb and VI, and this 
connection is indicated in the stemma. The following list indicates that Kb 
does not descend from V1. 


Proposition 4 (198.5) δ)δὲ ΝῊΡ] 
Proposition 5 (200.4) ὃ (pr.)|rév δὲ V1 
Proposition 6 (206.5) ὁ (pr.) om. OaV1 


195See also Proposition 3 (194.9, 194.10, and 196.2), Proposition 5 
(200.6), and Proposition 6 (206.4). 
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Proposition 9 (216.2) μα]μα"" V1 
Proposition 9 (216.3) Ar°B) SrsB AaVi 
Proposition 11 (224.5) Bla UpVl 
Proposition 11 (224.6) yily δε V1 


Thus, VI may stem from Kb. 


Up 

One manuscript remains to be examined, Up. For the long version of the 
Division, Up was placed in mu, although the text did not descend directly 
from Mu but rather through source x. The intermittent appearance of Up in 
the lists for am supports this determination, and the following list further 
serves to isolate Up. 


Proposition 2 (192.6) τὸν δΙτὸ δ Up 

Proposition 2 (192.6) δτιϊόταν Up 

Proposition 8 (212.5) nloi 7 Up 

Proposition 8 (212.9) ἄρα ala ἄρα Ob3UpVa 
Proposition 11 (224.1) μὲν διὰϊμὲν yap τὸ διὰ Up 


Proposition 11 (224.5) Bla ὕρνὶ 


x serves here as the intermediary between Mu and Up, and the manuscripts 
ob, ef, am, Ea, Rb, and Up are related as follows. 


————— —————————————————— es 
ob ef am 
Ea aXbRb a YaEf Kb Aa Ac Gu Ae Ag De Eb Ed Le Vh.Oe Up 


vi 
A complete stemma for the Porphyry manuscripts can now be 
constructed. 
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Boethius’s De institutione musica 


Study of the sources of the De institutione musica in this edition has been 
confined to a relatively small portion of the whole text. This narrowness of 
scope has made it impossible to establish a stemma for the transmission of 
this work. In fact, the sources as they transmit the first two chapters of the 
fourth book suggest that such a stemma would be difficult if not impossible to 
construct, even when the entire text is considered. This bleak prognosis is 
based on the high degree of horizontal transmission or contamination that has 
taken place with the De institutione musica. Since the ninth century, scribes 
and scholars in western Europe have read and copied the work intelligently, 
and on nearly every folio, we find the scribe emending his text, often in con- 
sultation with manuscripts other than the one from which he is copying the 
text. The modem student of this text can do little more than note local variants 
rather than a large-scale transmission from manuscript to manuscript, scripto- 
rium to scriptorium, and century to century. It should be possible, however, 
to collect in groups the manuscripts executed after the tenth century, analo- 
gous to the grouping of Porphyry manuscripts. The construction of a stemma 
may be more feasible for these manuscripts than for the ones consulted in this 
edition. 

Of the twenty-three manuscripts consulted here, it seems that Monacensis 
lat. 14523 (hereafter I) and perhaps Parisinus lat. 7201 (hereafter N) contain 
more lacunae and uncorrected variant readings than the others.!96 Unique 
variants in I include: 


Introduction (232.5) proportiones]portiones 
Proposition 1 (234.4) BC in marg. 
Proposition 1 (234.6) metitur)mitotur 
Proposition 1 (236.2) In om. 

Proposition 1 (236.7) intervallum ]intervallo 
Proposition 2 (238.10) C in marg. 
Proposition 3 (240.3) intervenient]intervenit 
Proposition 5 (246.6) AtjAd 

Proposition 7 (250.9) vel add. post igitur 
Proposition 8 (252.8) Duodecim]Duodecima 


196All manuscript sigla used in this section refer to Latin manuscripts. 
Single, upper-case letters refer to ninth-century manuscripts. Upper-case let- 
ters followed by lower-case letters, ¢.g., Pk, refer to tenth-century manu- 
scripts. Each Greek and Latin manuscript consulted for this study has a 
unique siglum, although the method of assigning sigla differs between Greek 
and Latin manuscripts. 
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96 


Proposition 9 (254.13) qui om. 


Two examples may be offered of the complications encountered with horizon- 
tal transmission, as found in these manuscripts. The ninth-century N and 
tenth-century Parisinus add. lat. 2664 (hereafter Pq) share the following 
variants. 


Proposition 1 (234.3) Si]Sed NPq 


Proposition 3 (240.5) sola om. N sup. lin. Pq? 

Proposition 3 (240.12) minimos]-us NPqPr 

Proposition 3 (240.16) Nullus ... numerus om. N sup. lin. Pq? 
Proposition 6 (248.8) gequi erant]aequipepant N aequi perant Pq 


It seems unlikely, however, that Pq stems solely from N, based on the fol- 
lowing unique readings in N. 


Introduction (228.7) redeuntibus]re- om 
Introduction (230.4) sit]si 

Proposition 1 (234.5) DIC 

Proposition 3 (240.6) Dom. 

Proposition 3 (240.7) nullus]-um 
Proposition 4 (244.5) Did 

Proposition 8 (252.2) fuerit om. 
Proposition 8 (252.5) enim om. 
Proposition 8 (252.9) B om. 


Our second example concems the ninth-century Parisinus lat. 7181 
(hereafter K) and the tenth-century Aurelianus lat. 293 (olim 247) (hereafter 
Ol), which share the following variants. 


Introduction (230.2) motibus om. IKNBxOIPqPrWv 

Proposition 2 (238.6) naturaliter om. IKNPEnKIO]IWsWv 

Proposition 3 (240.4) Quoniam]Quoniam igitur KR(igitur sup. 
lin.yOl 

Proposition 4 (244.10) terminus]minus KO} 

Proposition 8 (252.9) octo (pr.)] Vil KOI 

The following list, however, separates K from ΟἹ. 

Introduction (230.5) sit om. K 

Introduction (232.6) consonae (pr.)}consonantiae K consone ΟἹ 

Proposition 6 (248.4) A eius]A quidem eius Καὶ 

Proposition 8 (252.3) quod]qui Κα 

Proposition 8 (252.8) tertiam }dimidiam ΟἹ 

Proposition 8 (252.11) 511] οὶ Καὶ 


Google 


Traditional methods using conjunctive and separative variants to group 
manuscripts do not necessarily apply to the tradition of the De institutione 
musica. Some loose connections, however, can be established. 

Einsidlensis lat. 298 (hereafter Ei) and Einsidlensis lat 358 (hereafter En) 
form a pair on the basis of the diagrams and the numbering of propositions. 
The propositions begin with the second chapter of the fourth book, and some 
scribes understood the “IT” in Proposition 1 (234.2) to be an enumeration of 
the propositions. The Introduction was presumably I. Thus, Parisinus lat. 
13955 (hereafter R), Parisinus lat. 14080 (hereafter 5), Ei, and En assign Ml 
to Proposition 2 and [Π] to Proposition 3. R and S cease at Proposition 3, but 
Εἰ and En continue intermittently to the end of the chapter. 

Another group of manuscripts is loosely formed by Bambergensis lat. 
HJ.IV.19 (hereafter Bg), Parisinus lat. 10275 (hereafter Pm), Pragensis lat. 
1717 (hereafter Pr), and Parisinus lat. 2664 (hereafter Pq). This group is also 
related to K and Ei, and therefore probably to ΟἹ and En. The following 
readings tend to unite Bg, Pm, Pr, and Pq. 


Introduction (228.3) VOCUM ... CONSISTERE om. BgEnPm 
Introduction (228.7) tendit]intendit PqPr 

Introduction (232.1) partium]parcium ws passim BgPm 
Introduction (232.3) verojautem BgEi add. Pr 

Proposition 1 (236.4—5) est autem transp. BgEiPq 

Proposition 1 (236.5) est (pr.) om. KPiPmPq 

Proposition 3 (240.5) eos]cos K eas BgEiPq 

Proposition 3 (240.6) adjab PqPr 

Proposition 7 (250.6) dimidiam]-um ante corr. PmPr 
Proposition 8 (252.12) senarium (sec.)] VI PmPq 


There are four textual cruces in the two chapters under consideration: in 
the Introduction (230.2), where motibus is omitted; in Proposition 1 (234.8), 
at D et metitur B; in Proposition 2 (238.6), where naturaliter is omitted; and in 
Proposition 6 (248.11), where the numerical instance varies among 4:3:2, 
6:4:3, and 12:8:6. An analysis of these four passages produces little in the 
way of correlating the manuscripts. Those sources that omit motibus also tend 
to omit naturaliter. En, I, K, Coloniensis lat. W.331 (hereafter ΚΙ), N, ΟἹ, 
Parisinus lat. 13020 (hereafter P), Vindobonensis Palatinus lat. 50 (hereafter 
Ws), and Vindobonensis Palatinus lat. 55 (hereafter Wv) omit both. Bruxel- 
lensis lat. 5444-6 (hereafter Bx), Pr, and Pq omit only motibus. ΚΙ, P, Pq, 
and Ws add moribus. 


Google 


97 


98 


We might be tempted to relate Wv to Parisinus lat. 7200 on the basis of 
the lacuna in the Introduction (230.3—4), although the omission is a common 
mistake that could have occurred independently in both manuscripts. 


Manuscripts 

One hundred Greek and Latin manuscripts were consulted for this 
study. A complete description of all these manuscripts would bulk large, but 
the need to publish such a description here has been obviated by two separate 
studies, one by Thomas J. Mathiesen of the Greek manuscripts,!97 and one 
by Calvin M. Bower of the Latin manuscripts.!%8 For full descriptions of 
these manuscripts, the reader is referred to these studies. In addition, the 
Conspectus codicum provides a concordance between the sigla used in this 
edition and the numerical designations employed by Mathiesen and Bower. 


Printed Sources: Editions'‘* 


Cleonides/Euclid 


Pena, Jean. Euclidis rudimenta musices. Paris: Andreas Wechelus, 1557. 

Dasypodius, Konrad, ed. Euclidis omnes omnium libroruwm propositiones 
graece et latine. Strasbourg: Christianus Mylius, 1571. 

Possevinus, Antonio. “Euclidis sectio regulae harmonicae cum viginti theo- 
rematibus.” In Bibliothecae selectae, pars secunda, pp. 197-200. 
Rome: Typographia Apostolica Vaticana, 1593. 

Text follows Pena. 

Herigone, Pierre [Clément Cyriaque de Margin], ed. and trans. “Euclidis 
musica (La Musique d’Euclide).” In Cursus mathematicus, nova brevi 
et clara methodo demonstratus, 5:802-35. 5 vols. Paris: Henry Le 
Gras, 1634-1637. 

Text follows Pena. 

Meibom, Marcus. “Euclidis introductio harmonica et sectio canonis musici, 
vertit, ac ποῦς explicavit Marc. Meibomius.” In Antiquae musicae 
auctores Septem graece et latine. 2 vols. Amsterdam: Ludovicus Elze- 


19] Ancient Greek Music Theory: A Catalogue Raisonné of Manuscripts, 
Répertoire Internationale des Sources Musicales, B/XI (Miinchen-Duisberg: 
G. Henle, 1988). 

198“Boethius' De Institutione Musica: A Handlist of Manuscripts,” 
Scriptorium 42 (1988): 205-51. 

19For a discussion and comparison of previous editions and translations, 
see Menge, Phaenomena et scripta musica, pp. liv. 
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virius, 1652; reprint ed. in Monuments of Music and Music Literature 
in Facsimile, 1/51, New York: Broude Brothers, 1977. 
Each of the first six treatises in the volume is separately pagi- 
nated. In this section, the “Introductio harmonica” appears on pp. 1-- 
22, the “Sectio canonis” on pp. 23-40, and annotations on pp. 41-- 
68. 
Gregorius, David. Euclidis quae supersunt omnia. Oxford: Theatrum Sheldo- 
nianum, 1703. 
The Division appears on pp. 547-56. 
Jan, Karl van. “Euclidis sectio canonis.” In Musici scriptores graeci, pp. 
113-66. Leipzig: B. G. Teubner, 1895; reprint ed. Hildesheim: Olms, 
1962. 
Menge, Henricus. “Scripta musica.” In Euclidis Opera omnia, vol. 8, 
Phaenomena et scripta musica, pp. xxxviiiv, 158-83. Leipzig: B. 
G. Teubner, 1916. 
Zanoncelli, Luisa. “Sectio canonis.” In La manualistica musicale greca, pp. 
29-70. Milan: Angelo Guerini, 1990. 
The text follows Jan. 


Porphyry 

Wallis, John. “Πορφυρίου eis τὰ ἁρμονικὰ Πτολεμαίου ὑπόμνημα." In 
Operum mathematicorum, 3:185--355. 3 vols. Oxford: Theatrum 
Sheldonianum, 1699. 

Diiring, Ingemar. Porphyrios Kommentar zur Harmonielehre des Ptolemaios. 
Géteborgs Higskolas Arsskrift, vol. 38/2 Géteborg: Elanders, 1932; 
reprint ed., New York: Garland, 1980. 


Boethius 

Friedlein, Godofred. De institutione arithmetica libri duo. De institutione 
musica libri quinque. Leipzig: B. G. Teubner, 1867; reprint ed., 
Frankfurt: Minerva, 1966. 


Printed Sources: Translations 


Cleonides/Euclid: Latin 

Valla Placentino, Georgio. Hoc in volumine hac opera continentur. Cleonida 
harmonicum introductorium interprete Georgio Valla Placentino. L. 
Vitruvii Pollionis de architectura libri decemi. Sexti lulii Frontini de 
aqueeductibus liber unus. Angeli Policiani opusculum: quod panepis- 
temon inscribitur. Angeli Policiani in priora analytica pralectio. Cui 
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Tinuus est Lamia. Venice: Simon Papiens dictus Bivilaqua: Die Tertio 
Augusti, 1497. 

Pena, Jean. Euclidis rudimenta musices. Paris: Andreas Wechelus, 1557. 

Dasypodius, Konrad, ed. Euclidis omnes omnium librorum propositiones 
graece et latine. Strasbourg: Christianus Mylius, 1571. 

Herigone, Pierre [Clément Cyriaque de Margin], ed. and trans. “Euclidis 
musica (La Musique d’Euclide).” In Cursus mathematicus, nova brevi 
et clara methodo demonstratus, 5:802-35. 5 vols. Paris: Henry Le 
Gras, 1634-1637. 

Meibom, Marcus. “Euclidis introductio harmonica et sectio canonis musici, 
vertit, ac notis explicavit Marc. Meibomius.” In Antiquae musicae 
auctores septem graece et latine. 2 vols. Amsterdam: Ludovicus Elze- 
virius, 1652; reprint ed. in Monuments of Music and Music Literature 
in Facsimile, [1/51, New York: Broude Brothers, 1977. 

Each of the first six treatises in the volume is separately pagi- 
nated. In this section, the “Introductio harmonica” appears on pp. 1-- 
22, the “Sectio canonis” on pp. 23—40, and annotations on pp. 41- 
68. 

Gregorius, David. Euclidis quae supersunt omnia. Oxford: Theatrum Sheldo- 
nianum, 1703. 

The Division appears on pp. 547-56. 

Menge, Henricus. “Scripta musica.” In Euclidis Opera omnia, vol. 8, 
Phaenomena et scripta musica, pp. xxxvii-liv, 158-83. Leipzig: B. 
G. Teubner, 1916. 


Cleonides/Euclid: English 

Davy, Charles. “Euclid’s Introduction to the Section of the Canon.” In Ler- 
ters, addressed chiefly to a young gentleman, upon subjects of litera- 
ture: including a translation of Euclid's section of the canon; and his 
treatise on harmonic; with an explanation of the Greek musical modes, 
according to the doctrine of Ptolemy, 2:264—-90. 2 vols. Bury St. 
Edmonds: Printed for the author by J. Rackham, 1787. 

Brann, Eva. “The Cutting of the Canon.” In The Collegian, pp. 1-63. 
Annapolis: St. John’s College, 1962. 

Mathiesen, Thomas J. “An Annotated Translation of Euclid’s Division of a 
Monochord.” Journal of Music Theory 19 (1975): 236-S8. 

Barker, Andrew. “The Euclidean Sectio canonis.” In Greek Musical 
Writings, vol. 2, Harmonic and Acoustic Theory, pp. 190-208. 
Cambridge: Cambridge University Press, 1989. 
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Cleonides/Euclid: French 


Forcadel, Pierre. Le livre de la musique d° Euclide. Paris: C. Perier, 1566. 

Herigone, Pierre (Clément Cyriaque de Margin], ed. and trans. “Euclidis 
musica (La Musique d’Euclide).” In Cursus mathematicus, nova brevi 
et clara methodo demonstratus, 5:802—35. 5 vols. Paris: Henry Le 
Gras, 1634-1637. 

Lucan, Louis. Une revolution dans la musique. Paris: Paulin et Lechevalier, 
1849. 

The treatise appears on pp. 266-82. 

Ruelle, Charles-Emile. L’ introduction harmonique de Cléonide. La division 
du canon αἵ Euclide le géométre. Canons harmoniques de Florence. 
Collection des auteurs grecs relatifs A la musique, no. 3. Paris: 
Firmin-Didot, 1884. 


Cleonides/Euclid: Hungarian 

K4rpati, Andrds. “Eukleidés: A Kanén Beosztésa. Tanulmény és fordftas,” 
Zenetudomanyi dolgozatok (1987): 7-27. 

Cleonides/Euclid: Italian 

Zanoncelli, Luisa. “Sectio canonis.” In La manualistica musicale greca, pp. 
29-70. Milan: Angelo Guerini, 1990. 


Porphyry 
none 


Boethius: German 
Paul, Oscar. Boetius und die griechische Harmonik. Leipzig: F. E. C. 
Leuckart, 1872; reprint ed., Hildesheim: G. Olms, 1973. 


Boethius: English 
Bower, Calvin M. The Fundamentals of Music. Music Theory Translation 
Series. New Haven: Yale University Press, 1989. 


Implications and Suggestions 
One of the purposes for undertaking this study of the Euclidean Division 
of the Canon was to provide completely documented texts and translations. 
The reader can check, evaluate, and perhaps even reject the translation of a 
word or phrase simply by referring to the edited text on the facing page. 
Likewise, the reader can check, evaluate, and perhaps reject the text itself by 
referring to the rather bulky apparatus that accompanies the texts. The texts 


(Go gle 


101 


and translations, then, can provide the basis for further study of the Division, 
of Pythagorean musical science, of Greek music theory, and more. There are, 
however, some conclusions regarding the composition and transmission of 
the Division that we can draw at this point. 

First of all, it is apparent that the Division underwent modification during 
the late Middle Ages. A text that was in all likelihood entirely arithmetic and 
devoid of diagrams was altered in stages, and the final product was the text as 
edited by scholars from Meibom to Jan and Menge. We cannot be certain the 
diagrams were added to the text for the first time in late medieval Byzantium, 
but the stages of alteration detailed above make this late addition likely.2°° 
After the introduction of diagrams, specifically by Mm2 into Mm, a series of 
alterations occurred, both to the newly added diagrams and to the text, espe- 
cially Proposition 6. These additions, although only a letter here and a letter 
there, had a profound effect on the nature of the text, for they transformed 
arithmetic, alphabetic variables into endpoints of geometric line segments. 
The entire nature of the text was changed from arithmetic to geometry. 

This is certainly not the first study to point out the late Byzantine 
predilection for emendation as well as preservation. The activity of these 
Byzantine scholars and scribes, however, is worthy of close scrutiny. For 
example, the same source a who is responsible for the transformation of the 
Division is also responsible for the composition of a portion of Aristoxenus’s 
Harmonic Elements. In the discussion of conjunct and disjunct tetrachords in 
that work, the following statement appears: 


Ta ἑξῆς τετράχορδα ἢ συνῆπται Fj διέζευκται" καλείσθω δὲ 
συναφὴ μὲν ὅταν δύο τετραχόρδων τόνος ἦ ἀνὰ μέσον. 201 


Of course, it is not called conjunction but rather disjunction whenever there is 
a tone separating two consecutive tetrachords. Our source a rewrites this 


passage thus: 


Ta ἑξῆς τετρά ορδα ἢ ἢ συνῆπται ἢ διέζευκται' καλείσθω δὲ 
συναφὴ μὲν «ἐμ δύο Τετραχόρδων ἑξῆς μελῳδουμένων 
ὁμοίων κατὰ σχῆμα φθόγγος ἢ ἀνὰ μέσον κοινός, διάζευξις 


200See pp. 40-44 supra. 


201“Consecutive tetrachords are either conjunct or disjunct. It is called 
conjunction whenever between two tetrachords there is a tone.” 
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δ᾽ ὅταν δύο τετραχόρδων ἑξῆς μελῳδουμένων ὁμοίων κατὰ 
σχῆμα τόνος 7} ἀνὰ μέσον. 202 


Another well known example of Byzantine editing, again from the realm of 
music theory, is the “restoration” of Ptolemy’s Harmonics by Nicephoros 
Gregoras. In this case, Nicephoros appears to have not only corrected what 
he felt were errors but also composed a couple of chapters to fill the lacuna 
near the end of the treatise. Indeed, Nicephoros was proud of his editorial 
activity and indicated a desire to write an extended scientific work of his own 
along the lines of the Harmonics.2% 

The examples of Byzantine redactions cited here have been drawn from 
musical science, although we can easily find similar examples in the other 
ancient sciences. For instance, Va, which preserves Isaac Argyros’s redaction 
of Porphyry's commentary, also contains Ptolemy’s Geography with credit 
given on f. 2r to Nicephoros for his emendations. 

A second result of this study concerns the languages in which ancient 
texts, composed in Greek, are preserved. A great number of ancient Greek 
works have been preserved only in Latin, including Ptolemy’s 
Planisphaerium and Analemma. In addition, there are works that exist in Latin 
translation from the Arabic, such as Ptolemy's Optics and Archimedes’s 
Book of Lemmas. Works such as the Conics of Apollonius exist partially in 
one language and partially in another. The implications of the present study of 
the Division, however, concern works that are preserved in two languages. 

The arithmetic version of the Division shows that the Latin tradition 
preserves the third proposition in arithmetic form, whereas the leading Greek 
sources, Mm and Vc, have a geometric rendition. At this point, Vc is entirely 
geometric, but Mm is altered by Mm. Only za has the arithmetic version 
here, and its testimony would have been rejected if there was no Latin 
corroboration. Indeed, the previous editors of the Division have rejected the 
readings that occur in za at this point. As noted above, it is likely that the 
arithmetic version of the text was the original version—or at least earlier than 
any other version extant in the manuscripts. Therefore, in the case of 


202Da Rios, p. 73.48. “Consecutive tetrachords are either conjunct or 
disjunct. It is called conjunction whenever between two tetrachords melodi- 
cally consecutive and of the same figure, there is a note in common; disjunc- 
tion whenever between two tetrachords melodically consecutive and of the 
same figure, there is a tone.” In “Reconstructing,” pp. 46—48, I discuss this 
passage in more detail as well as other changes made by a in Aristoxenus’s 
Harmonic Elements and in the Harmonic Introduction attributed to Cleonides. 


203Nicephoros’s remarks are preserved in a letter to Sebastian Kaloeidas 
(see n. 27 supra and Barbera, “Reconstructing,” pp. 58-62). 
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Proposition 3, the original text is preserved in Latin, while the “original” 
Greek preserves only later, probably much later alterations of the text 

The implications for the study of ancient science are considerable. Ancient 
scientific treatises were transmitted in codices. This material was copied by 
Byzantine scholars and scribes, often a codex at a time, and often the copying 
entailed emendations and even recomposition. Merely peeling off the 
Byzantine layers where possible will not necessarily lead to a better 
understanding of the ancient text. The example from the Harmonic Elements 
of Aristoxenus, cited above, demonstrates that a stripped down version of the 
text can result in falsehood. There are cases—and the Division is one—where 
we can refer to additional testimony, that is, to another tradition in another 
language. Scholars have generally accorded Jess authority to Latin or Arabic 
versions of ancient Greek texts than to the Greek version, since the Latin and 
Arabic are translations. Although this may seem logical, in historical fact it is 
a dangerous assumption to make. A consideration of the great span of time 
that intervenes between our Greek codices, many of which date from the 
twelfth century or later, and the time of a treatise’s composition does not 
engender confidence in the “original” Greek. With the case of the Division, 
the Latin manuscripts are in fact considerably older than the Greek sources. It 
is not proposed here that the age of our sources be the criterion for 
establishing a text. Rather, the problems that surround the antiquity of 
sources is emphasized only to underscore the tentative nature of all our 
information about antiquity. Under these uncertain circumstances, where texts 
are malleable, it is irresponsible to prejudge the authority of a tradition based 
on language. Although this argument is developed from the Division alone, 
open-mindedness regarding sources can and should be extended to any 
ancient scientific work for which we have a bilingual transmission, such as 
Archimedes'’s On Floating Bodies and Dioscorides’s Materia medica.™ 

An aspect of this study worthy of further comment is the organic nature of 
the transmission of ancient learning. A good deal of rote copying of texts 
undoubtedly took place, sometimes without much if any understanding of the 
text on the part of the copyist. Such copying serves a preservationist end and 


204A Greek text for Archimedes's On Floating Bodies was not discovered 
until 1899. Previous to that time, our only text was a thirteenth-century Latin 
translation by William of Moerbeke. With the discovery of the Greek version, 
however, editors and translators were quick to dispense with the Latin ver- 
sion except for those cases where lacunae existed in the Greek. See the 
remarks by E. J. Dijksterhuis in his Archimedes (Copenhagen: E. Munks- 
gaard, 1956), p. 373, and by Paul Ver Eecke in his translation, Les wuvres 
completes d’ Archiméde, 2 vols. (Paris: Librairie Scientifique et Technique 
Albert Blanchard, 1960), 2:407, n. 1. 
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is especially noticeable in the copies of Greek codices made in Italy during the 
fifteenth and sixteenth centuries. This kind of copying is in sharp contrast to 
the fairly knowledgeable transmission of Boethius’s De institutione musica 
during the ninth and tenth centuries. The erudition of a ninth-century Latin 
scribe presents a stumbling block for the editor of texts, since the running 
emendations and horizontal transmission obscure the filiation of sources. On 
the other hand, the ignorance of later copyists, especially those copying 
Greek works in Italy, often provides the text critic with the clear sign of 
manuscript dependence. Lacunae, botched diagrams, and scholia interpolated 
into the text serve as beacons for the modem scholar, illuminating the path of 
descent from one source to another. 

We can interpret this state of affairs rather negatively, noting that human 
frailty and corruption are allies of the text critic. They are! But when we 
further consider the attempts, often successful, of Byzantine scholars to make 
orderly sense out of disorderly nonsense, this bleak realization is only 
aggravated. There are, however, other and more positive ways to interpret the 
findings presented here. The very malleability of scientific texts such as the 
Division attest to some extent to their vitality. 

Modern studies of scientific discovery and interpretation have emphasized 
the contextual aspects of empirical truth.265 Even if sensory data were to 
remain immutable, a rational interpretation would be needed to transform the 
data into scientific theory. And we have come to understand the importance of 
historical context in the development of such rational interpretations. With the 
Division, we can witness on a small scale the restructuring of scientific truth 
to fit the reason of the age. We find at an early stage the apparent expurgation 
of “one name” (ἐν ὄνομα) from the Introduction, either because it did not 
make linguistic sense in Latin or because it did not make mathematical sense 
in Greek.206 At a later stage, we find an attempt to represent pictorially the 
mathematical and acoustical truths contained in the text. Centuries of experi- 
ments with the monochord may have required the medieval student of the 
Division to make sense out of it by restructuring its claims so as to apply to 
lengths of string. Finally, in the fourteenth century we find scholars attempt- 
ing to impose order and cohesiveness on a work that almost certainly under- 
went protracted composition. 

This study of the Division and its transmission has some methodological 
implications. One has already been proposed: all versions of a text deserve 
equal initial consideration, regardless of language. In addition, this study 


205For example, see Thomas S. Kuhn, The Structure of Scientific Revo- 


lutions, 2d ed. (Chicago: University of Chicago Press, 1970). 
206See pp. 55-58 supra. 
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demonstrates the need for a detailed rendition of the roles played by Byzantine 
redactors in the transmission of ancient texts. If a thousand years separate the 
proposed author of a text from our earliest source, it is arrogant and 
irresponsible for the modern text critic to devalue subsequent emendations of 
the text as a corruption of the original, ancient wisdom. When we view the 
empirical evidence, our late codices, we see that the process of emendation, 
although intermittent, was long-lived. It is absurd to think that this process 
originated with our earliest sources, especially those codices containing 
compendiums of scientific knowledge. We must conclude that the treatises at 
hand underwent change well before our earliest sources, and based on this 
conclusion, we must accord an even-handed evaluation to those emendations 
that we can chronicle in the manuscripts. 

This line of argument can be logically extended to the present: the text 
critic would then be required to place on equal footing all commentary and 
observation on the text at hand and would furthermore be free to alter the text 
at will. There is a historical solution to this problem. The preservationist urge, 
initiated by the impending and then actual fall of Constantinople, coupled with 
the invention of printing provides a historical demarcation for the text critic. It 
is not as though the history of learning—represented by a text and apparatus 
such as the one provided here—ceased with the Italian Renaissance. The 
sixteenth century, however, does provide a convenient, historically 
reasonable (if somewhat illogical) stopping place for the student of ancient 
scientific texts. It is during this period that we pass gradually from the history 
and composition of texts to the study of them. 

Variety rather than uniformity has been emphasized in this presentation of 
the Division. It bears the stamp of our own age, which has tended away from 
the bold decisions and authoritative claims of classical scholars made as 
recently as fifty years ago. The very choice of the Division with its traditions 
commits one to variety and to an assemblage of details. It is this variety that 
ultimately makes the treatise and its transmisison so intriguing, for we must 
not only encounter the ancient mathematical and acoustical truths embodied in 
the text but also the vital history of those truths. 

The Editions 

The present editions are based on a complete review of all Greek 
manuscripts containing the Euclidean Division and all ninth- and tenth-century 
Latin manuscripts containing Boethius’s De institutione musica. This review 
of sources has established relative authority among the manuscripts, espe- 
cially for those containing the long version of the Division. The oldest Greek 
manuscripts have been heavily emended over the centuries, and thus it was 
necessary to determine further the layers of emendation and their relative 
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authority. The text for each tradition was determined only after a review and 
comparison of all three traditions. A specific consequence of this procedure 
was the establishment of Greek texts in Propositions 3 and 6 based on infor- 
mation provided by the Latin sources. In general, text and punctuation follow 
the oldest and most authoritative sources. Purely orthographical variants and 
errors in the Greek texts have been standardized and corrected without com- 
ment. Given the brevity of the Latin text, the great number of manuscripts 
containing the text, and the high degree of cross-fertilization among them, it 
was often difficult to determine exactly what constituted a medieval ortho- 
graphical variant. The Latin edition largely reports what is contained in the 
most authoritative manuscripts. By and large, the present editions only rarely 
“correct” readings in the sources. This method of minimal intrusion has been 
employed in part because of the technical nature of the treatise and in part out 
of respect for the history of learning that is preserved in the manuscripts. The 
text appears at the top of each verso page with the apparatus below it. 

The translations follow closely the Greek and Latin texts, especially in the 
most technical passages. No attempt has been made to render the texts into 
elegant English. The Division is a technical treatise portions of which are 
composed in the style of a manual. It characteristically lacks grace and wit, 
and the English prose is accordingly drab and uninviting. The treatise is, 
however, brief, and so the reader interested in the subjects of ancient music 
theory and mathematics should be able to read through the translation without 
too much difficulty. The translation appears at the top of each recto page. 

Analysis and commentary accompany each section of the translation on 
the recto pages. The analyses of the mathematical passages present modem, 
algebraic digests of ancient science. These digests are a translation and to 
some extent a distortion of the original. Nevertheless, they show the relation- 
ship between the concrete and particular mathematics of the Division and the 
general science of modern mathematics. Additional comments provided in 
footnotes to the English text elaborate on details of the Greek and Latin texts 
themselves. Scholia are edited and translated as footnotes to the English text. 

A potpourri of diagrams accompanies the various versions of the treatise. 
In the Greek traditions, these diagrams are simple line drawings, culminating 
in the independent version with a representation of the divided canon. Dating 
from the thirteenth through the seventeenth centuries, these drawings reflect 
the medieval fascination with monochord experiments, both actual and theo- 
retical. The Latin manuscripts contain slightly more elaborate diagrams for the 
first nine propositions. Since the diagrams that accompany the texts have no 
demonstrable existence prior to the Middle Ages, they have been placed in an 
appendix. The diagrams for the independent version of the Division appear on 
verso pages with an apparatus below. On facing recto pages are a translation 
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and commentary in the form of notes. Only a handful of isolated Porphyry 
manuscripts contains diagrams, and these are presented with minimal com- 
ment and without translation. The Latin diagrams constitute a significant 
aspect of the tradition of the De institutione musica. They are presented with 
variants and commentary, although there is no need for an English 
translation. 
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FOODS RES OPASPEPCE HOPPER Ὁ 


CONSPECTUS CODICUM ET NOTARUM 


Manuscripts: Greek 


Berolinensis Phillippicus gr. 1552 (16th c.) 
Berolinensis Phillippicus gr. 1554 (16th c.) 
Berolinensis Phillippicus gr. 1578 (16th c.) 
Bononiensis gr. 2048, vol. 1 (16th c.) 

Bononiensis gr. 2432 (15th c.) 

Cantabrigiensis gr. 1308 (17th c.) 

Cantabrigiensis gr. 1464 (Gg.11.34) (15th c.) 
Escorialensis gr. 112 (2.11.13) (16th c.) 
Escorialensis gr. 200 (®.11.3) (16th c.) 
Escorialensis gr. 202 (®.11.5) (16th c.) 
Escorialensis gr. 253 (¥.1.14) (16th c.) 
Escorialensis gr. 354 (X.1.12) (16th c.) 
Escorialensis gr. 556 (Ω ΙΝ .4) (16th c.) 
Florentinus Magliabechianus gr. 1 (16th c.) 
Florentinus Riccardianus gr. 41 (K.11.2) (16th c.) 
Guelferbytanus gr. 4190 (Gudianus gr. 3) (16th c.) 
Lipsiensis gr. 25 (Rep. 1. fol. 2) (1Sth—16th c.) 
Londinensis Burneianus gr. 101 (16th c.) 
Londinensis Bumeianus gr. 103 (16th c.) 
Londinensis Musei Britannici add. 19353 (16th c.) 
Londinensis Musei Britannici add. 27863 (16th c.) 


Lugdunensis Bibliothecae Publicae gr. 16D (17th c.) 


Lugdunensis Perizonianus gr. Q.22 (1651-52) 
Lugdunensis Vossianus gr. F.68 (1557) 
Marritensis gr. 4678 (olim N. 48) (13th—14th c.) 
Matritnesis gr. 4713 (olim O. 35) (1554) 


Mediolanensis Ambrosianus gr. 200 (C109 sup.) (16th c.) 
Mediolanensis Ambrosianus gr. 795 (A60 inf.) (16th c.) 
Mediolanensis Ambrosianus gr. 1013 (E19 inf.) (1562) 
Mediolanensis Ambrosianus gr. 1023 (G53 inf.) (16th c.) 


Monacensis gr. 104 (16th c.) 
Monacensis gr. 385 (15th c.) 
Mutinensis gr. 149 (a.V.7.14) (15th c.) 
Neapolitanus gr. 260 (II.C.2) (15th c.) 
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Neapolitanus gr. 263 (HI.C.5) (15th—16th c.) 

Oxoniensis Bodleianus Baroccianus gr. 41 (15th c.) 

Oxoniensis Bodleianus inter misc. gr. 88 (17th c.) 

Oxoniensis Bodleianus inter misc. gr. 225 (16th c.) 

Oxoniensis Bodleianus Langabainius gr. et lat. 3 (17th c.) 

Oxoniensis Bodleianus Savilianus gr. 53 (1695) 

Oxoniensis Collegii Magdalenensis gr. 13 (16th c.) 

Parisinus gr. 2454 (16th c.) 

Parisinus gr. 2456 (16th c.) 

Parisinus gr. 2457 (1537) 

Parisinus gr. 2460 (16th c.) 

Parisinus gr. 2535 (16th c.) 

Parisinus gr. 3027 (16th c.) 

Parisinus Coislinianus gr. 173 (15th c.) 

Parisinus Supplementarius gr. 59 (15th c.) 

Parisinus Supplementarius gr. 213 (17th c.) 

Parisinus Supplementarius gr. 449 (15th c.) 

Upsaliensis gr. 52 (16th c.) 

Vaticanus gr. 176 (14th c.) 

Vaticanus gr. 187 (14th c.) 

Vaticanus gr. 191, (ca. 1296), ff. 295r-296v 

Vaticanus gr. 191, (ca. 12967), ff. 395v—397r 

Vaticanus gr. 198 (14th c.) 

Vaticanus gr. 221 (16th c.) 

Vaticanus gr. 1033 (16th c.) 

Vaticanus gr. 1364 (15th c.) 

Vaticanus gr. 1800 (1Sth—16th c.) 

Vaticanus gr. 2338 (12th—13th c.) 

Vaticanus gr. 2365 (16th c.) 

Vaticanus Barberinus gr. 265 (olim 11/86; 270) (16th c.) 

Vaticanus Palatinus gr. 60 (16th c.) 

Vaticanus Palatinus gr. 389 (16th c.) 

Vaticanus Reginensis gr. 94 Werth c.) 

Vaticanus Reginensis gr. 169 (16th c.) 

Vaticanus Rossianus gr. 977 (olim X1/127) (16th c.) 

Vaticanus Urbinas gr. 77 (16th—17th c.) 

Venetus Marcianus gr. 318 (nunc 994) (14th c.) 

Venetus Marcianus gr. 322 (nunc 711) (1468-74) 

Venetus Marcianus gr. 593 (nunc 888) (16th c.) 

Venetus Marcianus gr. app. cl. VI/3 (olim 643, 

nunc 1347) (12th—13th c.) 

Vindobonensis gr. 76 (16th c.) 

Vindobonensis gr. 88 (16th c.) 

Yalensis Beineckeus gr. 270 (olim Zaragozanus 621) 
(16th c.) 
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Manuscripts: Latin 


Aurelianensis lat. 293 (olim 247) (10th c.) 
Bambergensis lat. HJ.ITV.19 (10th c.) 
Bruxellensis lat. 5444-6 (10th c.) 
Einsidlensis lat. 298 (10th c.) 
Einsidlensis lat. 358 (10th c.) 
Coloniensis lat. W.331 (10th c) 
Monacensis lat. 14523 (Em. F. 26) (9th c.) 
Parisinus lat. 7181 (9th c.) 

Parisinus lat. 7199 (10th c.) 

Parisinus lat. 7200 (9th c.) 

Parisinus lat. 7201 (9th c.) 

Parisinus lat. 7297 (10th c.) 

Parisinus lat. 10275 (10th c.) 

Parisinus lat. 13020 (9th c.) 

Parisinus lat. 13908 (9th c.) 

Parisinus lat. 13955 (9th c.) 

Parisinus lat. 14080 (9th c.) 

Parisinus add. lat. 1618 (10th c.) 
Parisinus add. lat. 2664 (10th c.) 
Pragensis lat. 1717 (IX.C.6) (10th c.) 
Vaticanus Reginensis lat. 1638 (9th c.) 
Vindobonensis Palatinus lat. 50 (10th c.) 
Vindobonensis Palatinus lat. 55 (10th c.) 


Manuscript families: Division 


LdVdVjVo 


BaDaEcEeJ|KaMuOaOdPbPePdUpViVmVnVp 


BbCbFrLdNnPePfVcVdVjVo 
VeVwZa 


Manuscript families: Porphyry 


AaAcAeAgDcEbEdGuKbLcOcVhV1 
EfXaYa 
FmLaNaPhQaVfVk 


BaCaDbEeLbMaMbMuOaPaPbPcPgRcViZb 


ObOeOfPiRaxXb 
Collated Editions 


Karl von Jan, “Euclidis sectio canonis,” in Musici scriptores graeci 
(Leipzig: B. G. Teubner, 1895; reprint ed., Hildesheim: G. Olms, 


1962), pp. 113-66. 
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Henricus Menge, “Scripta musica,” in Euclidis opera omnia, vol. 8, 


Phaenomena et scripta musica (Leipzig: B. G. Teubner, 1916), pp. 


158-83. 


D Ingemar Ditring, Porphyrios Kommentar zur Harmonielehre des 
Ptolemaios, Gdteborgs Hégskolas Arsskrift, vol. 38/2 (Gdteborg: 
Elanders, 1932; reprint ed., New York: Garland, 1980), pp. 99-103. 

ΕἸ Godofred Friedlein, De institutione arithmetica libri duo. De institu- 
fione musica libri quinque (Leipzig: B. G. Teubner, 1867; reprint 


ed., 


: Minerva, 1966). 


For a complete list of earlier editions, see the Introduction, pp. 98-101. 
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adds praet. except 
other quaes. questioned 
before ras. erasure 
twice rub. red 
the rest scripsi T have written 
codices SEC. second 
corrected sin. left 
lacking spatiumn space 
deleted Sup. above 
right sup. lin above the line 
emended ter. third 
and tit. title 
figure transp. is transposed 
perhaps ulerque both 
has ul passim here and there 
in the margin verb. text 
over an erasure 
between ( ) enclose text supplied by the 
line in a diagram editor or from a parallel 
cannot be read source. 
letters ἴ 1 indicate letters or words 
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Κατατομὴ κανόνος 


Εἰ ἡσυχία εἴη καὶ ἀκινησία, σιωπὴ ἄν εἴη: σιωπῆς δὲ οὔσης καὶ 
μηδενὸς κινουμένου οὐδὲν ἂν axotorro: εἰ ἄρα μέλλει τι ἀκουσθήσεσθαι’ 
πληγὴν καὶ κίνησιν πρότερον δεῖ γενέσθαι. ὥστε ἐπειδὴ πάντες οἱ 
φθόγγοι yivovras πληγῆς τινος γινομένης' πληγὴν δὲ ἀμήχανον γενέσθαι 
μὴ οὐχὶ 1 κινήσεως πρότερον γενομένης. τῶν δὲ κινήσεων αἱ μὲν πυκ- 
νότεραι εἰσιν" αἱ δὲ a ἀραιότεραι- καὶ αἱ μὲν πυκνότεραι ὀξυτέρους ποιοῦσι 
τοὺς φθόγγους" αἱ δὲ δὲ ἀραιότεραι βαρυτέρους. αναγκαῖον τοὺς μὲν 
ὀξυτέρους εἶναι: ἐπείπερ ἐκ πυκνοτέρων καὶ πλειόνων σύγκεινται 
κινήσεων" τοὺς δὲ βαρυτέρους ἐπείπερ ἐξ ἀραιοτέρων καὶ ἐλασσόνων 
σύγκεινται κινήσεων. ὥστε τοὺς μὲν ὀξυτέρους τοῦ δέοντος, ἀνιεμένους 
ἀφαιρέσει κινήσεων τυγχάνειν τοῦ δέοντος: τοὺς δὲ βαρυτέρους 
ἐπιτεινομένους προσθέσει κινήσεως τυγχάνειν τοῦ δέοντος. διόπερ ἐκ 
μορίων τοὺς φθόγγους συγκεῖσθαι φατέον: ἐπειδὴ προσθέσει καὶ ἀφαι- 
ρέσει τυγχάνουσι τοῦ δέοντος. πάντα δὲ τὰ ἐκ μορίων συγκείμενα ἀριθ- 


Tit. Εὐκλείδου Κατατομὴ κανόνος Mm!zamu(praet. Od)Jan (εὐκλήδου 
Ee[ante corr.JVi) Περὶ φθόγγων PeVc2ve in marg. CbFrPf Εὐκλείδου. 
Περὶ κατατομῆς κανόνος Od om. Vv Il 

1-116.1 om. Od Il 2 Εἰ deest FrJIVjVv | Ἡσυχίας οὔσης καὶ ἀκινησίας, 
σιωπὴ za (Ἢ deest Vw)! καὶ (pr.)\kat ἡ Vd | σιωπὴ]-ἢ ante corr. Vi il 3 
οὐδὲ veVv | μέλει zaOa | μέλλειτι Mm Il 4 πληγὴν πληγὴν εἶναι za | ὥστε 
éxednloi ye δὴ VeVw ἦ τί.] δὴ Za ΙΙ 9 ἐπείπερ]εἴπερ PhUpVn | σύγκειν- 
ται]σύγγεινται Nn σύγκαιται UpVn Il 10-11 τοὺς ... κινήσεων in marg. 
Mm? || 10 Bapurépouslin marg. Ba quaes. Vp (τάτους add. post βαρντέ- 
pous) ll 11 σύγκεινται]-κ- em. Za σύγκειται UpVn Il 11-12 τοῦ ... Bapuré- 
ρους om. Bb Il 11 ἀνειμένους za ll 12 κινήσεως Ba(in marg.)VvJanMg | 
τυγχάνει CbPePf | τοῦ δέοντος τυγχάνειν Ld ante corr. VdVj ll 13 
προθέσει ChMm!NnPePfVcVjVo corr. CbMm?Vj | τυγχάνει Pc | δ᾽ ὅπερ 
Pc δι᾿ ὅπερ EcKa δὲ ὅπερ Vm Il 13-15 διόπερ ... δέοντος om. Bb Il 14 
συγκεῖσθαι)-κ- em. Za συγκεῖσαι Ee | paréov]-€- Mm?) | ἐπειδεσὶ Pf | 
προθέσει Mm've corr. Cb?Mm? Il 15 συγγείμενα Nn συγκεινόμενα Fr Il 
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DIVISION OF THE CANON 


If there were stillness and non-motion, there would be silence. If there 
were silence and nothing moving, nothing would be heard. If therefore any- 
thing at all will be heard, it is necessary first for there to be percussion! and 
motion. Thus, since all notes? come about from some existing percussion, it 
is impossible for there to be percussion without there first being motion. Of 
motions, there are the more dense and the more rare. The more dense pro- 
duce higher notes, and the more rare, lower. It is necessary for there to be 
higher notes, since they are put together from more dense and greater 
motions, and lower notes since really they are put together from more rare 
and fewer motions. Thus, those notes higher than desired? are loosened by 
subtracting motions and attain the desired pitch; those lower are tightened 
by adding motion and attain the desired pitch. Wherefore,‘ one must say that 
notes are put together from parts, since by addition and subtraction, they 
attain the desired pitch. All things put together from parts are related to one 


1Much has been written about the meaning of πληγή in ancient, espe- 
cially Pythagorean acoustical theory. See the Introduction, pp. 48—49. 

2Regarding the translation of φθόγγος as “note,” See the Introduction, 
pp. 49-52. 

3Literally, “that which is needed, or proper.” I have subsequently trans- 
lated τὸ δέον as “the desired pitch” since that seems to be the intention of 
the remark. Even more precise might be 7) τάσις δεομένη. 

“From here to the end of the Introduction, the treatise states the Funda- 
mental Principle of Consonance (FPC) of the Pythagoreans. See the Intro- 
duction, pp. 52-54. 
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μοῦ λόγῳ λέγεται πρὸς ἄλληλα' ὥστε καὶ τοὺς φθόγγους, ἀναγκαῖον ἐν 
ἀριθμοῦ λόγῳ λέγεσθαι πρὸς ἀλλήλους. τῶν δὲ ἀριθμῶν οἱ μὲν ἐν πολλα- 
πλασίονι λόγῳ λέγονται: οἱ δὲ ἐν ἐπιμορίῳ" οἱ δὲ ἐν ἐπιμερεῖ: ὥστε καὶ 
τοὺς φθόγγους ἀναγκαῖον ἐν τοῖς τοιούτοις λόγοις λέγεσθαι πρὸς 
ἀλλήλους. τούτων δὲ οἱ μὲν πολλαπλάσιοι καὶ ἐπιμόριοι ἑνὶ ὀνόματι 
λέγονται πρὸς ἀλλήλους. γινώσκομεν δὲ καὶ τῶν φθόγγων τοὺς μὲν 
συμφώνους ὄντας τοὺς δὲ διαφώνους: καὶ τοὺς μὲν συμφώνους μίαν 
κρᾶσιν τὴν ἐξ ἀμφοῖν ποιοῦντας. τοὺς δὲ διαφώνους οὔ. τούτων οὕτως 
ἐχόντων εἰκὸς τοὺς συμφώνους φθόγγους ἐπειδὴ μίαν τὴν ἐξ ἀμφοῖν 
ποιοῦνται κρᾶσιν τῆς φωνῆς εἶναι τῶν ἐν ἑνὶ ὀνόματι πρὸς ἀλλήλους 
λεγομένων ἀριθμῶν. ἥτοι πολλαπλασίους ὄντας ἢ ἐπιμορίους. 


1 Adyw]Aéyw Vi | λέγεσθαι mu (ργαει. UpVn) λέγηται Vv λέγεται in 
marg. Ba | ἐστὶν add. post ἀναγκαῖον Bb | évjém FrNn om. BbPe | τῶ add. 
post ἐν jh ll 2 λέγεσθαι in ras. Mm? δὲ]δ᾽ Fr Il 2-3 πολλαπλασίῳ 
zaJanMg πολλαπλασίωνι LdVdVj | πολλαπλασίονι Mm? Il 3 ἐν (sec.) 
om. Ve 11 4 litt. del. post τοὺς Fr | λόγοις sup. lin. Mm? Il 5 μὲν ἐν Pf | πολ- 
λαπλάσιονι Vp ! ὁ add. post ἑνὶ Fr ll 7 ὄντας om. Bb | διαφόνους 
BaDaEcJIVi ὦ in marg. Ee || 7-9 καὶ ... ἐχόντων om. Bb Il 7 συμφώνον 
add. post συμφώνους (sec.) za del. sup. lin. Mm(?) Il 8 κρᾶσιν]πράξιν 
VeVw | την]τὴν Vc τοῖν CojhPePfVv | ἐξ om. Vo | διαφόνους BaDaEeIIVi 
ὦ in marg. Ee | odlov Za (corr. Za?) in ras. Mr II 8-9 ἐχόντων οὕτως za II 
9 τὴἡν]τοῖν Vd Il 10 ποιοῦντα CbFrNnPePf ποιοῦνται Pe?) ποιοῦντας Ka 
| xpGow)x- em. Za (πράξιν del.?) | τῶν]τῶ Vw τὴν Ve | ἐν om. jh 1 évilévi 
NnVe ll 
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another by numerical ratio; and thus with notes, it is necessary that they be 
related to one another in numerical ratio. Of numbers, some are related in 
multiple ratio, some in superparticular, and some in superpartient; and thus 
it is necessary that notes be related to one another in ratios such as these. Of 
these, then, the multiples and the superparticulars are related to one another 
by one name. And we know of notes that some are consonant, some disso- 
nant; and the consonant notes make a single blend from both notes, but dis- 
sonant notes do not. This being the case, it is reasonable that consonant 
notes, since they make a single blend of sound from both notes, are related 
numerically to one another in one name, since they are cither multiple or 


superparticular.® 


Ξπολλαπλασίονι is unusual. πολλαπλασίῳ would be normal. Cf. za. 
6For the matter of “one name,” See the Introduction, pp. 55-58. 
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α 
Ἐὰν διάστημα πολλαπλάσιον δὶς συντεθὲν ποιῇ τι διάστημα, καὶ 
αὐτὸ πολλαπλάσιον ἔσται. ἔστω διάστημα τὸ By καὶ ἔστω πολλα- 


1 Προτάσεις. Προτάσις a Οὐ θεώρημα πρῶτον UpVn Il 2 ‘E deest Fr | 
ποιεῖ EeLdPd | τί Mm? Il 3 ἔστω (ργν.)}})]ἢ ἔκθεσις ἔστω Up || 3-120.1 πολ- 
λαπλάσιον τὸ β codd. Ι! 


Gougle 


1.7 
If a multiple interval twice combined makes some interval, this itself 
will be multiple. Let BG be an interval, and let B be a multiple of G;® and let 


The division of the treatise into an Introduction and twenty propositions 
is a product of the Italian Renaissance, although the impetus for dividing the 
latter portion of the treatise comes from Mu. In spaces in the text in Vc, Vc? 
has numbered Propositions 1-11 in Arabic numerals. Breaks also occur in 
the text in Vc at the beginning of the Enharmonic Passage and the Canon. 
Vv numbers α-ἰα in the margin, but there is no break between the Introduc- 
tion and the first proposition. In Mm, Mm? places a mark (3) in the margin 
for propositions 1-11 and marks at the beginnings of the Enharmonic Pas- 
sage and the Canon. Vw and Za contain no numbers. Oa is the oldest manu- 
script (15th century) to contain a twenty-fold division of the propositions, 
although the numbers occur in the margin, and there is generally no corre- 
sponding division in the text. The same is true of the 16th-century codex Ec. 
Up and Vn divide the text into an Introduction and twenty propositions; 
Pena, Meibom, Jan, and Menge followed this division. The following table 
presents a concordance between this edition, which reflects the early subdi- 
vision of the treatise, and the twenty-fold Renaissance division of the 


propositions. 


a 1 ta (154.1) 11 
B 2 va (156.1) 12 
y 3 ta (162.3) 13 
ὃ 4 ια (164.3) 14 
ε 5 ια (166.2) 15 
ς ό ια (170.1) 16 
ζ 7 Enharmonic Passage (172.1) 17 
ἢ 8 Enharmonic Passage (172.6) 18 
6 9 Canon (178.1) 19 
t 10 Canon (182.12) 20 


Ve follows Vw and thus contains no numbers. Nn numbers the propositions 
1-11, with 5 and 6 also numbered ε and s. Vn and Up mark the beginning of 
each proposition with θεώρημα (e.g., θεώρημα πρῶτον). Up further indi- 
cates for the first few propositions: exposition (ἡ ἔκθεσις), construction or 
machinery (ἡ κατασκευή), logical construction or apparatus (ὁ διορισμός), 
and demonstrations (ἡ ἀπόδεξις). Some indications are in the margin. 

®8The codices are unanimous in giving πολλαπλάσιον τὸ B, which 
seems to be a mistake. Cf. p. 120.1 and 4. Were one to let the accusative 
case stand, a possible reading would be “and let B be a multiple interval of 
G.” 
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πλάσιος ὁ β τοῦ y καὶ γεγενήσθω ὡς ὁ γ πρὸς τὸν β ὁ β πρὸς τὸν δ' φημὶ 
δὴ καὶ τὸν ὃ τοῦ γ πολλαπλάσιον εἶναι ἐπεὶ γὰρ ὁ β τοῦ y πολλα- 
πλάσιός ἐστι: μετρεῖ ἄρα ὁ γ τὸν β. ἦν δὲ καὶ ὡς ὁ γ πρὸς τὸν β ὁ β πρὸς 
τὸν ὃ. ὥστε μετρεῖ καὶ ὁ γ τὸν ὃ. πολλαπλάσιος ἄρα ἐστὶν ὁ ὃ τοῦ γ. 


1 ἡ κατασκευή in marg. Up | y (sec.)I sup. lin. Za? (τρίτον [1] del.) | τὸν 
Blr6é B codd. praeter PcPd | τὸν δ]τὸ ὃ OaOd | δ]Δ sup. lin.Za? (τέταρτον 
del.) | ὁ διορισμός φημὶ Up Il 2 καὶ om. FrJanMg | litt. del. post καὶ Pe | τὸν 
δ]τὸ ὃ codd. | ἐπεὶ] ἀπόδεξις ἐπεὶ Up Il 2-3 πολλαπλάσιός]-ν BbFrLdMm 
mu(praet. UpVn)NnVdVjVoVWv -p Vc ll 3 μετρῇ Mm | τὸν B (pr.)lro0 β Pf 
Ι ὁ β] om. Vo ὁ y Mg Il 4 τὸν (pr.) om. Vi | μετρεῖ ὁ γ καὶ τὸν JanMg | y 
τὸν]γ πρὸς τὸν Vc(mpos? del.)\LdMm(apos in ras.)zaVdVj(mpos sup. lin.) 
Vv τὸν ὃ (sec.)}70 ὃ Bb Il 
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it have been that as G is to B so is B to D. I say surely that D is a multiple of 
G. For since B is a multiple of G, therefore G measures B. And G was to B 
as B was to D. Thus, G measures D. Therefore,’ Ὁ is a multiple of Ο.10 


In Vj following ἄρα, two pages of the Eicaywyn ἁρμονική (see Karl 
von Jan, Musici scriptores graeci (Leipzig: B. G. Teubner, 1895; reprint ed., 
Hildesheim: G. Olms, 1962], pp. 198.13—204.17) are inserted. These two 
pages should follow p. 317 of Vj, where they fill the lacuna in the Εἰσ- 


aywyn ἁρμονική. Ld follows Vj. 


10Analysis 
ἡ πρότασις 118.2-3 
ἡ ἔκθεσις 118.3-120.1 
ὁ διορισμός 120.1-2 
ἡ κατασκεύη does not exist. 


ἡ ἀπόδειξις 120.2-4 
τὸ συμπέρασμα 120.4 
Exposition 
B = aG, where a is an integer 
G:B::B:D 
Specification 
D = 06, where ὃ is an integer 
Proof 
B/G =a 
D/B = B/G 
D/B =a 
D/aG =a 
DiG =a? 
Since a is an integer, a” is an integer 
Therefore 
82 = b, and D/G =b 
Conclusion 
D=bG 
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Ἐὰν διάστημα δὶς συντεθὲν y β 1 ὃ τὸ ὅλον ποιῇ πολλαπλάσιον ἃ 
ἢ ἰ τς" καὶ αὐτὸ ἔσται πολλαπλάσιον. ἔστω διάστημα τὸ By καὶ γεγε- 
νήσθω ὡς ὁ γ πρὸς τὸν β οὕτως ὁ πρὸς τὸν δ' καὶ ἔστω ὁ ὃ τοῦ γ πολ- 
λαπλάσιος: φημὶ καὶ τὸν β τοῦ y εἶναι πολλαπλάσιον. ἐπεὶ γὰρ ὁ ὃ τοῦ γ 
πολλαπλάσιός ἐστι, μετρεῖ ἄρα ὁ ὁγ τὸν ὃ. ἔμαθον δὲ ὅτι € ἐὰν ὦσιν ἀριθμοὶ 
ἀνάλογον ὁ ὁποσοιοὖῦν" ὁ δὲ πρῶτος τὸν ἔσχατον μετρεῖ, καὶ τοὺς μεταξὺ 
μετρήσει: μετρεῖ ἄρα ὁ γ τὸν β. πολλαπλάσιος ἄρα ὁ β τοῦ γ. 


1 θεώρημα δεύτερον UpVn Il 2 Ἔ; deest FrVv (in marg. Vv27) | συντεθῇ za 
| figura om. OdUpveVnVv | ὅθεν post figura Mm(del. Mm!?)za_ | ὅλου] 
ὅλον μὴ Pe | ποιεῖ PePfVnza || 2-3 figura post πολλα Mm | figura om. 
OdUpveVnVvza | ἃ | η| ιο͵γ | 813 Ba Il 3 καὶ αὐτὸ ἔσται πολλαπλάσιον 
om. VeVw in marg. Νὰ | αὐτῶ FrNn αὐτὸν Pd | figurae post πολλαπλά- 
σιον JanMg | ἔστω]ὴ ἔκθεσις ἔστω Up | τῶ By CbPcPePf | βγ]β Od! ἡ 
κατασκευή in marg. ante καὶ (sec.) Up ll 3-4 γενήσθω BbEcPcVm Il 4 ὁ γ]ὁ 
yB: οὕτως ΒΟ! &ln lis post y (pr.) za | τὸν Blrov ιβ Za (corr. Za?) Il 5 
φημὶ]ό διορισμός φημὶ Up | δὴ add. sup. φημὶ Mm‘ | φημὶ δὴ mu | ἡ 
ἀπόδεξις in marg. ante ἐπεὶ Up | yap om. EcPcVdVm | y (sec.) om. Ld Il 6 
πολλαπλάσιός]-πλά- sup. lin. Mm?| πολλαπλάσιός [φημὶ] Nn | dpalyap 
Fr | c in marg. ante ὁ y Mm? | ὁ ylo γβ ante corr. Ba B sup. lin. EcMuPc 
VmZa? ὁ By DaQaOdPbVi | y τὸν ὃ]β τὸν ὃ EeJIKaPdVeVpVw | ἐμάθο- 
μεν zaJanMg | ἔμαθον δὲ om. Vn | ἀριθμοὶ]ἐφεξῆς add. in marg. Mm4(?) Il 
7 ὁπόσοι οὖν Mmmu(praet. Vp)Vvza | πρῶτος]πρὸς ante corr. FrMm πρὸς 
ve | μετρῇ UpVnJanMg Il 8 μετρεῖ om. Vo sup. lin. Vj del. Vd| ὁ β]τὸ B Bb Il 
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2. 

If an interval twice combined, e.g., G | B | D, makes a multiple whole, 
e.g., 4181 16, this itself will be multiple. Let BG be an interval, and let it 
have been as G was to B similarly B was to D. And let D be a multiple of G. 
I say that B is a multiple of G. For since D is a multiple of G, therefore G 
measures D. I know that if—however many numbers should be in propor- 
tion—the first measures the last, it will also measure those in between. 
Therefore, G measures B; therefore B is a multiple of G.!! 


11 Analysis 
ἡ πρότασις 122.2-3 
ἡ ἔκθεσις 122.3-5 


ὁ διορισμός 122.5 
ἡ κατασκεύη 122.6-8 
ἡ ἀπόδειξις 122.5-6, 8 
τὸ συμπέρασμα 122.8 
Exposition 
G:B::B:D 
D =aG, where a is an integer 
Specification 
B = bG, where ὃ is an integer 
Machinery 
If J:K,: ..: K, and K,/} =c, where c is an integer, 
then K,/J = d, where d is an integer (Cf. Euclid Elements 8.7; Jean 
Pena also makes this connection in his Euclidis rudimenta musices 
[Paris: Andreas Wechelus, 1557}) 
Proof 
Since Ὁ = aG 
D/G=a 
Therefore B/G = Ὁ 
Conclusion 
B=bG 
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Ἐπιμορίου διαστήματος μέσοι: y | A ὃ οὔτε εἷς οὔτε πλείους: 
ἀνάλογον ἐμπεσοῦνται ἀριθμοί. ἔστω γὰρ ἐπιμόριον διάστημα τὸ βὶ τοῦ 
γ ἐλάχιστοι δὲ ἐν τῷ αὐτῷ λογῷ τοῖς By ἔστωσαν οἱ δ: 6 οὗτοι ovy ὑπὸ 
μονάδος μόνης μετροῦνται κοινοῦ μέτρον" | β | γ' ἄφελε ἶσον τῷ θ τὸν ¢. 
λοιπὸν μόνον, ἐπιμόριός ἐστιν ἄρα ὁ ὃζ τοῦ θ ἡ ὑπεροχὴ ὁ ὃ κοινὸν 
μέτρον τοῦ re δζ καὶ τοῦ θ ἐστὶ μονὰς ἄρα ὁ & οὐκ ἄρα ἐμπεσεῖται εἰς 
τοὺς &¢: θ μέσος οὐδείς. ἔσται yap ὁ ἐμπίπτων τοῦ δζ ἐλάττων" τοῦ δὲ 6 
μείζων: ὥστε τὴν μονάδα διαιρεῖσθαι ὅπερ ἀδύνατον. οὐκ ἄρα ἐμπεσεῖται 
eis τοὺς 8¢ 6 τις. ὅσοι δὲ eis τοὺς ἐλαχίστους μέσοι ἀνάλογον 


1 θεώρημα τρίτον UpVn Il 2 Ἔ deest FrVv (in marg. νν2}) | διαστήματᾳ 


Mm! (-os Mm3) | μέσοιϊμέσος Mm! (corr. Mm?) οὐδεὶς μέσος zaJanMg 
μέσοι [οὐδεὶς] Vc3 | figura om. OdUpveVnVv | οὔτε (pr.) in ras. Mm | οὔτε 
εἷς]οὐδεὶς οὔτε εἷς LdVd(del.)Vj (sup. lin.) om. Vo οὐδεὶς add. sup. lin. Nn 
(quaes.) 1 εἷς sup. lin. Od| οὔτε (sec.) sup. lin. Od s sup. οὔτε za | πλείους] 
ιβ sup. lin. VeVw in sup. lin. Za (Za2?) | x8 post πλείους za |s ιβ xd post 
πλείους Vc(del. Vc3)Vv | πλείους καὶ 18 x3 Ld (καὶ ιβ xd del. Vd in marg. 
Vj) ll 3 ἐμπεσεῖται VeVwJanMg | ἀριθμός JanMg | ἔστω]ἡ ἔκθεσις ἔστω 
Up | yap sup. lin. Od || 3-4 B τοῦ y|By JanMg Il 4 ἐν]ἐπὶ Mm(fort.) muza | 
τῷ]τὸ Od | βγ]β καὶ y Pd | ὑπὸ]ὰπὸ Ve(fort.)ve Il 5 μόνης]μόνης «8 ty Mm 
(del. (8B ty) 11 B | yil8 cy Mmmu(preet. UpVn)VeVvVw om. UpveVn 
JanMg | 6]86 Od(del. 8B) | On€ mu(praet. BaOaOd ἡ quaes. MuViVp)ve 
(praet. BbVd 1 litt. del. ante 7987), τ sup. lin. Vc)JanMg ὃ ἡ ζ BaBbLdMm2 
(in ras.)VdVjVv I 6 καὶ ἐπεὶ λοιπὸν Pb | καὶ ἐπίλοιπον UpVn | λοιπὸν in 
marg. EeOa in ras. Mm} om. OdzaJanMg | povov]yovas BaBbEe(in marg.) 
NiKaMu(kxai ἐπεὶ sup. lin.)Oa(xai ἐπεὶ povas)PbPdUpViVnVp μόνον Mm? 
om. OdzaJanMg | ἐπιμόριόςκαὶ ἐπεὶ ἐπιμόριός DaEcEe(érrei om.)PcVi(xal 
ἐπεὶ sup. lin.)\VmzaJanMg | ἐπιμορίας CbPe Pf | ἄρα in ras. Mm? om. 
zaJanMg | 313 quaes. MuViVp ὃ om. OaOd | θΊθυ Oa(u del.)Od | ἡ] ἢ Ve | 
ὑπεροχὴ litt. del. sup. lin. Ve ὑπερεχὴ ante corr. Pe | ὁ δ)ὸ δη Mm? (in 
ras.)mu(praet. BaOaOdPbUpVn ἡ quaes. Mu)veVvJanMg II 7 xailxai 18 ι( 
8 Pb(del.)VeVw καὶ | 81 ζ] 6 Za καὶ 03 ιζιθ καὶ Ee καὶ 13 ἰζιθ add. in 
marg. DaEcKaMuViVmVp | τοῦ (sec.) om. PbUpVn | kai ... ὃ in marg. Pb | 
ἐστὶ ... ὃ om. UpVn | ὁ δὴ δη Mm(q Mm?2)mu(praetr. BaQaOdUpVn 7 
quaes. Mu)ve(praet. Ld) Vv ἡ δια Ld (7 sup. lin.) ἡ Φ Od 6 δὴ JanMg II 7-8 
δη ... τοῦ (pr.) om. ChPePf Il 8 τοὺς δύο BC 6 quaes. Ld Il 9 aorelas 
LdVdVj | τὴν]τὸν Mm3mu (praet. UpVn) τὴν in marg. Ka Il 10 τοὺς (pr.) 
om. CbPePf δῷ 6]3 8 € VeVw | ὅσον in ras. Bb || 


(So gle 


4.12 

Neither one nor many mean numbers, 6.8., G, B, Ὁ,}3 will fall propor- 
tionately between a superparticular interval. For let B be the superparticular 
interval of G; and let DZ:© be the least numbers in the same ratio as B:G. 
These then, by the unit alone, are measured by a common measure, e.g., 
3:2.14 Subtract Z equal to ©. Since DZ is a superparticular of ©, the excess 
D, the only remaining number, is a common measure of both DZ and ©. 
Therefore, D is a unit; therefore no mean will fall in between DZ:©. For the 
inserted mean!5 is less than DZ and greater than ©; thus the unit will be 
divided, which is impossible. Therefore, nothing will fall in between DZ:O. 
However many! means fall proportionately in between the least numbers, 


12This entire proposition is similar to one attributed to Archytas by Boe- 
thius De institutione musica 3.11 (Boethius, De instinatione arithmetica libri 
duo. De institutione musica libri quinque, ed. Godofred Friedlein (Leipzig: 
B. G. Teubner, 1867; reprint ed., Frankfurt: Minerva, 1966], pp. 285~86). 
See André Barbera, “Placing Secrio Canonis in Historical and Philosophical 
Contexts,” Journal of Hellenic Studies 104 (1984): 160; and the Introduc- 
tion, pp. 58-60. 

13G, B, D may refer to an earlier form of a diagram or example that 
accompanied this proposition. In simple terms, for example, B is a mean 
between G and D. 

14Only Za has | 8 | y, i.e., 3:2 or literally 2:3. This is an example, the 
first and largest, of a superparticular ratio. Cf. the Latin version of this prop- 
osition. The majority of manuscripts have i ty, which I believe is a corrup- 
tion, since 12, 13 would not make sense in this context. 

1SLiterally, “that fallen in.” 

16Large interlinear space follows δὲ where Vw was tom before the trea- 
tise was executed. 
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ἐμπίπτουσι: τοσοῦτοι καὶ εἰς τοὺς τὸν αὐτὸν λόγον ἔχοντας ἀνάλογον 
ἐμπεσοῦνται. οὐδεὶς δὲ εἰς τοὺς δ θ ἐμπεσεῖται. οὐδὲ εἰς τοὺς By 


ἐμπεσεῖται. 


1 τοὺς sup. lin. Vc3 ll 2-3 οὐδὲ ... ἐμπεσεῖται om. za ll 
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so many will also fall proportionately between those numbers having the 
same ratio. None will fall in between DZ:O; none will fall in between 
B:G.17 


17Analysis 
This proposition is not neatly divisible according to the standard Euclidean 
model. 


ἡ πρότασις 124.2--3 
ἡ ἔκθεσις 124.3-4 
ὁ διορισμός Does not exist, but would be: “I say that since B:G is a 


superparticular ratio, no mean will divide B:G.” 
ἡ κατασκεύη 124.4 (assumed), 124.4-.5, 124.10-126.2 
ἡ ἀπόδειξις 124.6-10 
τὸ συμπέρασμα 124.4--5,126.2--3 
Exposition 
B:G is superparticular 
B:G::(D+Z):O, where (D+Z):O is in lowest terms. That (D+Z):© 
exists and can be found tacitly assumes Euclid Elements 7.33 
Preliminary Conclusion 
(D+Z)- O=1 
Machinery 
Z=© 
(D+Z)-Z=D 
Proof 
Since (D+Z):O is superparticular and in lowest terms, D = 1 
Since the unit is indivisible, therefore no integral mean divides 
(D+Z):O 
Machinery 
If J:K are in lowest terms and L, ... L,, are means such that J:L,:... 
L,:K, then if J:K::N:O, then there are M, ... M, such that N:M;:... 
M,:O (Euclid Elements 8.8; Pena notes the reliance here on the 
Elements) 
Conclusion 
Since there are no means between (D+Z):©, then there are no means 
between B:G 
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ὃ 

Ἐὰν διάστημα μὴ πολλαπλάσιον δὶς συντεθῇ, τὸ ὅλον οὔτε πολλα- 
πλάσιον ἔσται οὔτε ἐπιμόριον. ἔστω γὰρ διάστημα μὴ πολλαπλάσιον" τὸ 
By καὶ γεγενήσθω ὡς ὁ γ πρὸς τὸν β ὁ β πρὸς τὸν ὃ. λέγω ὅτι ὁ ὃ τοῦ y 
οὔτε πολλαπλάσιος οὔτε ἐπιμόριός ἐστιν' ἔστω γὰρ πρῶτον ὁ ὃ τοῦ y 
πολλαπλάσιος" οὐκοῦν ἐμάθομεν ὅτι ἐὰν διάστημα δὶς συντεθὲν τὸ ὅλον 
ποιῇ πολλαπλάσιον, καὶ αὐτὸ πολλαπλάσιόν ἐστιν. ἔσται ὁ β τοῦ y 
πολλαπλάσιος. οὐκ ἦν δέ ἀδύνατον ἄρα τὸν ὃ τοῦ γ εἶναι πολλα- 
πλάσιον. ἀλλὰ μὴν οὐδ᾽ ἐπιμόριον. ἐπιμορίου γὰρ διαστήματος μέσος 


1 θεώρημα τέταρτον UpVn II 2 ‘E deest FrVv(e in marg. Vv2?) | un om. 
eh Ιμὴ πολλαπλάσιον om. za sup. lin. Mm? | συντεθῆ ᾿ 2 Ιβ MmMu 
Y 
é ᾿ ; add. Mu | 3 μὴ om.Vri Il 4 γενέσθω PbUpVn | 6 ὃ πρὸς τὸν y Pd Il 
5 ἐστιν]ἐστί za ll 6-8 οὐκοῦν ... πολλαπλάσιος om. Pe || 6 συντεθὲν]-τεθὲν 
in ras. Mm? συντεθὰ Ve Il 7 ποιεῖ CbFrPePfVcza | ἐστιν]έστι za Il 8 ἦν] 
οὖν OaOd | ἄρα om. Ve | τὸν 8l76 ὃ codd. praet. UpVn Il 9 ἀλλαμὴν 
VeVnVw Il 
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4. 

If a non-multiple interval is twice combined, the whole will be neither 
multiple nor superparticular. For let there be a non-multiple interval, BG, 
and let it have been that as G was to B so B was to D. I say that D is neither 
ι multiple nor a superparticular of G; for in the first place, let D be a multi- 
ple of G; accordingly, we learned that if an interval twice combined makes a 
multiple whole, then this itself is multiple. Therefore, B will be a multiple of 
G. But it was not; therefore it is impossible for D to be a multiple of G. Yet 
it is truly not a superparticular.!8 For no mean falls proportionately between 


18QOd breaks off with ém-, although it appears the text originally 
continued. 
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οὐδεὶς ἀνάλογον ἐμπίπτει" εἰς δὲ τοὺς ὃγ ἐμπίπτει ὁ β. ἀδύνατον ἄρα ὁ ὃ 
τοῦ y ἣ πολλαπλάσιος ἣ ἐπιμόριος εἶναι. 


1 ὃγ]δ γ 6 Mm@6 del.)za Il 1-2 ὁ ... πολλαπλάσιος]τὸν ... πολλαπλάσιον 
JanMg Il 2 ἐπιμόριον JanMg Ι! 
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ἃ superparticular interval, and B falls in between DG. Therefore, it is impos- 
sible for D to be either a multiple or a superparticular!9 of G.20 


19The use of the accusative in Porphyry is normal; the nominative of the 
Division is unusual. 


Analysis 
ἡ πρότασις 128.2-3 
ἡ ἔκθεσις 128.3--4 
ὁ διορισμός 128.4-6 


ἡ κατασκεύη 128.6-7, 128.9-130.1 
ἡ ἀπόδειξις 128.7-130.1 
τὸ συμπέρασμα 130.12 
Exposition 
B/G # a, where a is an integer. More precisely, there is not an integer 
as such that B/G = a. In the notation of symbolic logic, 3 signifies: 
there is at least one: -Ja(B/G = a). 
G:B::B:D 
Specification 
-Jb(D/G = ὃ), where Ὁ is an integer, and 
-3c(D/G = (c+1)/c), where c is an integer 
Machinery 
Suppose D/G = b 
Proposition 2 
Proposition 3 
Proof 
Since G:B::B:D, and from Proposition 2 
Ja(B/G = a), which contradicts the exposition 
Conclusion 
Therefore -3b(D/G = Ὁ) 
Proof 
[Suppose 3c(D/G = (c+1)/c)] (not explicit in proof) 
Since G:B::B:D and from Proposition 3, 
DAG is not superparticular 
Conclusion 
-3c(D/G = (c+1)c) 
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ε 

Ἐὰν διάστημα δὶς συντεθὲν τὸ ὅλον μὴ ποιῇ πολλαπλάσιον. |T | B | 

ὃ οὐδ᾽ αὐτὸ ἔσται πολλαπλάσιον. ἔστω γὰρ διάστημα τὸ By καὶ γεγε- 

νήσθω ὡς ὁ γ πρὸς τὸν β' ὁ β πρὸς τὸν ὃ καὶ μὴ ἔστω ὁ ὃ τοῦ γ πολλα- 

5 πλάσιος: λέγω ὅτι οὐδὲ ὁ B τοῦ γ ἕσται πολλαπλάσιοτ᾽ εἰ γὰρ ἔστιν ὁ B 

τοῦ γ πολλαπλάσιος" ἔσται καὶ ὁ ὃ τοῦ y πολλαπλάσιοτ' οὐκ ἔστι δέ. οὐκ 
ἄρα ὁ β τοῦ γ ἔσται πολλαπλάσιος. 


1 θεώρημα πέμπτον UpVn | ε εἰ 5 Nn ll 2 Ἔ deest FrVv | συντεθὲν]-τεθὲν 
in ras. Mm? || 2-3 figura in marg. BaVi om. PCUpveVnVpVvJanMg γ. β, ὃ 
om. EcVm Il 3 οὐδ᾽ οὐ δι za om. Vn | αὐτὸϊκαὶ αὑτὸ Vn | πολλαπλάσιον] 
πολλα |T|Sla πλάσιον Za πολλα ty ιβ 1a VeVw | figura post διάστημα 
Vp Il 4 B (pr.) Mm? (δεύτερον del.) 1] 5 λέγω ... πολλαπλάσιος om. Fr | 
οὐδὲ]οὺ οὐδὲ Vd Il 6 ἔσται ... πολλαπλάσιος om. BbPd | καὶ]ᾶρα JanMg | 
καὶ τοῦ ὁ ὃ Vp! ὃ rod om. Za ll 
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5. 

If an interval twice combined does not make a multiple whole, e.g., 16 | 
Β΄ D,?! then it will not be multiple. For let BG be an interval, and let it have 
been as G was to B so B was to D. And let Ὁ be a non-multiple of G. I say 
that B will not be a multiple of G; for if B is a multiple of G, then D will be 
a multiple of G, which is not the case. Therefore, B is not a multiple of G.22 


21 This diagram is similar to the one that appears in the text with Propo- 
sition 3 (124.2; see n. 13) and may indicate an earlier diagram or example 
that is no longer preserved in the manuscripts. In simple terms: let B be a 
mean between G and D. 


22Analysis 
ἡ πρότασις 132.2-3 
ἡ ἔκθεσις 132.3-5 
ὁ διορισμός 132.5 


ἡ κατασκεύη 132.5-6 
ἡ ἀπόδειξις 132.5-6 
τὸ συμπέρασμα 132.6-7 
Exposition 
G:B::B:D 
-Jda(D/G = a) where a is an integer 
Specification 
-ΞΌ(ΒΛΟ = b) where ὃ is an integer 
Machinery 
Proposition 1 
Proof 
Suppose 3b(B/G = b) 
Since G:B::B:D, and from Proposition 1 
Ja(D/G = a), which contradicts the assumption in the exposition 
Conclusion 


-Ξ (ΒΛ = Ὁ) 
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ς 
Τὸ διπλάσιον διάστημα ἐ ἐκ δύο τῶν “μεγίστων ἐπιμορίων συνέστηκεν, 
& τε τοῦ ἡμιολίου καὶ ἐκ τοῦ ἐπιτρίτου. ἔστω γὰρ ὁ μὲν βγ τοῦ ὃζ 
ἡμιόλιοτ' ὁ δὲ ὃζ τοῦ θ ἐπίτριτος φημὶ τὸν By τοῦ θ διπλασίονα εἶναι. 
ἀφεῖλον γὰρ ἶσον τῷ θ τὸν ¢ καὶ τῷ ὃ τὸν γ. οὐκοῦν ἐπεὶ 6 By τοῦ ὃζ 
ἡμιόλιοτ' ὁ β ἄρα τοῦ By τρίτον μέρος ἐστί: τοῦ δὲ BC ἥμισν πάλιν ἐπεὶ 
ὁ δζ τοῦ 6 ἐπίτριτός ἐστιν, ὁ ὃ τοῦ μὲν ἃζ τεταρτημόριον" τοῦ δὲ 6 
τριτημόριον. οὐκοῦν ἐπεὶ ὁ ὃ τοῦ we ἐστὶ τεταρτημόριον, ὁ δὲ B τοῦ ὃζ 
ἥμισυν: τοῦ ἄρα β ἥμισυ ἔσται ὁ ὃ. ἦν δὲ ὁ β τοῦ By τρίτον μέροτ' ὁ ἄρα ὃ 


1 θεώρημα ἕκτον UpVn Il 2 T deest FrVv | δύο om. za sup. lin. Mm?[?] II 3 
ἡμιολίου ... ἐπιτρίτουϊἐπιμορίου καὶ ἡμιολίου Za (τρίτου sup. lin.) ἐπι- 
τρίτου μορίου καὶ ἡμιολίου VeVw | ἐκ (sec.) om. EcPcVm | ἐπὶ τρίτου Mm 
| τοῦ Sirf ὃζ Ph BC om. jh Il 4 ἡμιόλιος ... δζ om. CbPePf | διπλασίον 
BbJanMg II 5 (x CbFrMm3muNn(x quaes.)PePfVc? 8 za Ι τὸν γ]τὸν yA 
FrLdMm3muNnVeVd(A del.) Vj(A del.)Vo τὸ yA CbPf τὸ γὸ Pe τὸν yd Vp 
| ἐπεὶἸἐπὶ Ἐσ(-πεὶ in marg.)FrNn! (corr. Nn2) | τοῦ δζ om. Ve Il 6 ἡμιόλιος] 
καὶ ἐκ τοῦ τριπλοῦ Kai ἐπιτρίτου τὸ τετραπλάσιον ὁμοίως δείκνυται" Kai 
ἐκ τοῦ τετραπλοῦ καὶ ἐπιτετάρτον τὸ πενταπλοῦν καὶ ἀεὶ ὁμοίως. add. 
Mmza del. Mm | 8]8A Μπιῆπιωυνς (Vc? praet. Ld ἃ del. VdVj) | ἐστὶν FrOa 
PbUpJanMg | τοῦ δε]τὸν δὲ Pd | ras. post πάλιν Vc | ἐπεὶϊκαὶ Bb ὁ μὲν jh 
om. ve || 7 ὁ (pr.)] CbjbPePfVc3 (in ras.) om. Bb | ἔσται za | δὶδκ Mm?mu 
δὲ Bx νε(νο x del. VdVj)Vv | 30@ LdVdVj ! τεταρτημόριονϊτεταρτομό- 
ριόν ἐστι Ee(ante corr..Mm(-0- Mm)Oa(ane corr.)mu (praet. UpVn) 
τεταρτημόριόν ἐστι UpVn τεταρτημόρον Ve Il 8 δ)δκ Mm muve (Vc? « 
del. LAVj) | BBA Mm>muve (Vc? praet. FrNn A del. LdVdVj) Il 8-9 3¢ 
ἥμισυ ... β τοῦ om. mu || 9 B (pr.)J8A Mm3muve (8 in marg. A in ras. 
Vc3 Jd del. LdVdVj) | 8]8x Mm3ve (Vc3) | BJSA MmPve (Vc3 A in ras. Nn) | 
Bylf za 18 (sec.)l&x Mm3muve(Vc? x del. LAVj) I! 
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6.2 


The duple interval is put together from the two greatest superparticulars, 
from the sesquialter and from the sesquitertian. For let BG be a sesquialter 
of DZ, and let DZ be a sesquitertian of ©. I say that BG is a duple™ of ©. 
For I subtracted Z equal to © and G equal to DZ. Accordingly, since BG is a 
sesquialter of DZ,25 B therefore is a third part of BG, a half of DZ. Again 
since DZ is a sesquitertian of ©, D is a fourth part of DZ and a third part of 
©. Accordingly, since D is a fourth part of DZ and B a half of DZ, therefore 


2The first proof that follows is arithmetic in nature, although a geomet- 
ric version also exists. See the Introduction, pp. 40-44. 

24 διπλασίονα is unusual, but all codices have it except Bb, which has 
the more reasonable διπλάσιον. διπλάσιος might be even better. 

25Mmza observe at this point that the triple and the sesquitertian form 
the quadruple, and that the sesquiquartal and the quadruple form the quin- 
tuple. This remark must have been a scholion accompanying the seventh 
proposition, which claims that the duple and the sesquialter form the triple. 
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τοῦ By ἕκτον μέρος ἐστίν. ἦν δὲ ὁ ὃ τοῦ θ τρίτον μέρος" ὁ ἄρα By τοῦ θ 
διπλάσιός ἐστιν. 


1 τοῦ (pr.) om. Bb | δὲ om. Up | δ᾽ὶδκ Mm3mu(xd Vn)ve (Vc? x del. 
LdVdVj) 112 διπλάσιος ἐστί. za Il 


Google 


D will be half of B. B was a third part of BG, therefore D is a sixth part of 
BG. D was a third part of O, therefore BG is a duple of ©.% 


Analysis (lines 134.2-136.2) 


ἡ πρότασις 134.2-3 
ἡ ἔκθεσις 134.3-4 
ὁ διορισμός 134.4 


(B+G):(D+Z) is sesquialter 
(D+Z):O is sesquitertian 


Specification 


(Β:0)9 is duple 


Machinery 


Proof 


Z=0 
G=D+Z 
(D+Z)-Z=D 
(B+G)-G=B 


B = (B+G)/3 from the exposition and machinery 
B = (D+Z)/2 from the exposition and machinery 
D = (D+Z)/4 from the exposition and machinery 
D ΞΘ. from the exposition and machinery 
Therefore D = B/2 

2D = B = (B+Gy/3 

D = (B+G)/6 

D=0/73 

(B+G)/6 = O73 


Conclusion 


(B+G) = 20 


(Go gle 


137 


138 


” Ad\Aws. ἔστω yap ὁ μὲν a τοῦ β ἡμιόλιος: ὁ δὲ β τοῦ γ ἐπίτριτος. 
λέγω ὅτι ὁ ὁα τοῦ γ ἐστὶ διπλάσιος. ἐπεὶ γὰρ ἡμιόλιός é ἐστιν da τοῦ B: δα 
ἄρα ἔχει τὸν Β καὶ τὸν ἥμισυν αὐτοῦ. δύο ἄρα οἱ a σοι εἰσὶ τρισὶ τοῖς β. 
πάλιν ἐπεὶ ὁ β τοῦ γ ἔστιν ἐπίτριτος, ὁβ ἄρα ἕ ἔχει τὸν γ καὶ τὸ τρίτον 
αὐτοῦ. τρεῖς ἄρα οἱ β σοι εἰσὶ τέτταρσι τοῖς γ. τρεῖς δὲ οἱ Bi toot εἰσὶ 
δυσὶ τοῖς a. δύο ἄρα οἱ a ἴσοι εἰσὶ τέτταρσι τοῖς y ἄρα ὁ a ἴσος ἐστὶ δυσὶ 
τοῖς γ᾽ διπλάσιος ἄρα ἐστὶν ὁ α τοῦ γ. 


1 “E deest Fr| τοῦ om. mu Il 2 ἡμιόλιος ἐστὶ za | ὁ α (ter.) om. za sup. lin. 
Mm (Mm?) | a (ter.) om. EcVmVp || 3 τὸν Blrof 8 Pf | τὸν ἥμισυν]τὸν 
ἥμισυ BaEcOa(ante corr.)PbVm τὸ fue” Vn τὸ ἥμισυ UpJanMg | 3v0]8 za 
a sup. lin. rub. Mm?Mu om. za | εἰσὶ τοῖς β τρισὶ za Il 4 y (pr.)ld ve 
τρίτον Mm! (τρίτον del. y sup. lin Mmz2) | y (sec.)lvy ante corr. VeVw | 
τὸν τρίτον mu (praet. UpVn) Il 5 οἱ 8 (pr.)loi δύο za | ἶσοι εἰσὶ (pr.)Jeiolw 
σοι VeVw | εἰσὶ (pr.)Jeiciv Pb | τέτταρσιϊτέταρσι CbEe(ante corr.)Mm 
mu(praet. KaPb)Oa(ante corr.)PePfza τέταρσιν Pb τέσσαρσι Ka | ylay za 
| τρεῖς in ras. Nn | B (sec.)]8b0 CbPePf Il 6 δυσὶ]δύο codd. | rérrapai)ré- 
ταρσι CbhEe(ante corr..Mmmu(praet. Ka) τέσσαρσι Kaza τέτρασι PePf | 
ἄρα ὁ ald ἄρα ὁ a Vc(6 [pr.] Vc3) ὁ ἄρα a ve(praet. Vc)Mg | ἴσος]ἴσους Bb 
17 ἄρα om. Bb Il 
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In another way:2? For let A be a sesquialter of B, B a sesquitertian of G. 
I say that A is duple of G. For since A is a sesquialter of B, A therefore 
holds B and the half of it. Therefore, two A's are equal to three B’s. Again, 
since B is a sesquitertian of G, B therefore holds G and the third of it. There- 
fore, three B’s are equal to four G's. Three B’s are equal to two Α΄ 5. There- 
fore, two A’s are equal to four G’s. Therefore, A is equal to two G’s. There- 
fore, A is a duple of G.28 


27Several manuscripts make a major division here, e.g., “A is written in 
red (BaVmVp), or “E in red (Nn). Vi numbers this passage 7 in the margin. 
Cf. Porphyry. 

28 Analysis (lines 138.17) 


ἡ ἔκθεσις 138.1 
ὁ διορισμός 138.2 
ἡ ἀπόδειξις 138.2-6 (A form of the machinery is contained in the 


proof at lines 138.3 and 5.) 

τὸ συμπέρασμα = 138.6-7 
Exposition 

AB is sesquialter 

BG is sesquitertian 
Specification 

AG is duple 
Proof 

A =B + B/2 from exposition 

2A = 3B 

B =G + G/3 from exposition 

3B =4G 

Therefore 2A = 4G 
Conclusion 

A=2G 
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‘Ex τοῦ διπλασίου διαστήματος καὶ ἡμιολίου τριπλάσιον διάστημα 
γίνεται. ἔστω yap ὁ μὲν a τοῦ β διπλάσιος" ὁ δὲ 8 τοῦ γ ἡμιόλιος: λέγω 
ὅτι ὁ ὁ α τοῦ γ ἐστὶ τριπλάσιος ἐπεὶ γὰρ ὁ α τοῦ βὲ ἐστὶ Ty a dpa a 
ios ἐστὶ δυσὶ τοῖς B- πάλιν ἐπεὶ ὁ β τοῦ γ ἐστὶν ἡμιόλιος, ἄρα ὁβ ἔχει 
τὸν γ καὶ τὸ ἥμισυ αὑτοῦ. δύο ἄρα οἱ Bt ἰσοι εἰσὶ τρισὶ τοῖς γ' δύο δὲ οἱ β 
σοι εἰσὶ τῷ a. καὶ ὁ α ἄρα ἶσος ἐστὶ τρισὶ τοῖς γ' τριπλάσιος ἄρα ἐστὶν ὁ 
α τοῦ γ. 


1 θεώρημα ἕβδομον UpVn 2 Ἑ deest FrVv (€ in marg. Vv2?) | διαστήμα- 
τοςσυστήματος Up ll 3 ὁ (pr.) om. Ld | διπλάσιος]τριπλάσιος Bb! β (sec.) 
om. Ba || 3-4 λέγω ... τριπλάσιος om. Fr ll 4 ὁ α (pr.Jla VeVw | ἐστὶν (pr.) 
Ve | ἄρα ala ἄρα zaJanMg | a (ter.) in marg. Mm? il 5 dpa ὁ β]ὸ β ἄρα Mg 
6 τὸν ἥμισυν VeVw | of B (pr.)}6 β EeJlOaPbPcPd | eiciléori Bb om. jh 
ll 6-7 δύο δὲ ... τοῖς y om. VeVw Il 6 οἱ (sec.)]6 CbPe οὐ Pf | B (sec.)]v0 
CbPePfZa II 7 ἶσοι om. FrNn | εἰσὶ]εἰὶσὸν Pb om. jh | τῶ αἰτὸ a Ld la (sec.) 
sup. lin. Mm? om. Zal a ἄραϊᾶρα a LdVdVj 1 τρισὶν Pb Il 7-8 ἄρα ἐστὶν ... 
y in marg. Nn |l 7 ἐστὶ (sec.) Oaza Il 
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7. 

From ἃ duple interval and a sesquialter, ἃ triple interval comes about. 
For let A be a duple of B, and B a sesquialter of G. I say that A is a triple of 
G, for since A is a duple of B, therefore A is equal to two B’s. Again, since 
B is a sesquialter of G, therefore B holds G and a half of it. Therefore, two 
B’s are equal to three G's; and two B’s are equal to A. Therefore, A is equal 
to three G's. Therefore, A is a triple of G.29 


29 Analysis 
ἡ πρότασις 140.2-3 
ἡ ἔκθεσις 140.3 


ὁ διορισμός 140.3-4 
ἡ κατασκεύη 140.6 
ἡ ἀπόδειξις 140.4-7 
τὸ συμπέρασμα 140.7-8 
Exposition 

A=2B 

B=G+G/2 
Specification 

A=3G 
Machinery 

2B = 3G from exposition 
Proof 

From exposition and machinery 
Conclusion 

A=3G 
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ἢ 
Ἐὰν ἀπὸ ἡμιολίου διαστήματος ἐπίτριτον διάστημα ἀφοιρεθῆ, τὸ 
λοιπὸν καταλείπεται ἐπόγδοον. ἔστω γὰρ ὁ μὲν a τοῦ β ἡμιόλιος ὃ δὲ γ 
τοῦ β ἐπίτριτος λέγω ὅτι ὁ α τοῦ γ ἐστὶν ἐπόγδοος. ἐπεὶ γὰρ ὁ α τοῦ β 

5 ἐστὶν ἡμιόλιος, ὁ a ἄρα ἔχει τὸν β καὶ τὸ ἥμισυ αὐτοῦ. ὀκτὼ ἄρα οἱ a ἷσοι 
εἰσὶ δώδεκα τοῖς β’ πάλιν ἐπεὶ ὁ γ τοῦ β ἐστὶν ἐπίτριτος, ὁ γ ἄρα ἔχει τὸν 

Β καὶ τὸ τρίτον αὐτοῦ. ἐννέα ἄρα οἱ γ loot εἰσὶ δώδεκα τοῖς β. δώδεκα δὲ 


1 θεώρημα ὄγδοον UpVn Il 2 Ἕ deest FrVv Il 3 ἐπόγδοον]τὸ ὄγδοον Mm! 
(corr. Mm2)za | 8 ἐστὶν ἡμιόλιος Bb Il 3-5 ὁ δὲ ... ἡμιόλιος om. za ll 3. 
om. Bb sup. lin. Mm? (τρίτος del.) 11 4 β (pr.) in ras. Mm? | 4 y in ras. 
Mm? (τρίτος [7] del. sup. lin.) | a (sec.)18 Pe 11 5 a (pr.) sup. lin. Mm?[?] 
om. jh | &pajépa a Mm (a sup. lin. Mm2) | α (sec.)]8 Mm!(?)za a Mm? Il 6 
τοῖς B in ras. Mm? | ἐστὶ za Il 7 ἐννέα yap ἄρα Poly sup. lin. Mm? | 1 lit. 
del. post y Pe ll 7-144.1 δώδεκα τοῖς ... τοῖς a om. za || 7 δὲ Mm3 Vv? II 
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If ἃ sesquitertian interval is subtracted from a sesquialter interval, the 
sesquioctave remainder is left behind. For let A be a sesquialter of B and G 
a sesquitertian of B; I say that A is a sesquioctave of G. For since A is a ses- 
quialter of B, therefore A holds B and a half of it. Therefore, eight A's?! are 
equal to twelve B’s. Again, since G is a sesquitertian of B, G therefore holds 
B and a third of it. Therefore, nine G’s are equal to twelve B’s. Twelve B’s 


Two scholia accompany this proposition in the ve tradition. The first is 
a prose version of the diagram that accompanies the proposition. 
ἡ yap ὀκτάκις 6 οβ' 
καὶ δωδεκάκις τὰ ἕξ 08° 
καὶ ἐννάκις τὰ ἡ οβ. 
This scholion occurs in CbFrNnPf (Nn has ἦ instead of ἡ in the first line; Pf 
omits the 7 of the third line) and must certainly have appeared originally in 
Ve, although it is no longer visible there. It is most likely the scholion 
appeared at the top of f. 4r where it would have accompanied the eighth 
proposition. This portion of the folio is now completely deteriorated and 
illegible. Another scholion (6 6 πρὸς τον ἡ ἐπόγδοοτ) is added to Vc by Vc? 
and is copied by Nn. 
j1The manuscripts that preserve the arithmetic Division contain a corrupt 
version of the eighth porposition that apparently develops from an ortho- 
graphic mistake in Proposition 8 (142.5), where ὃ appears for a (sec.). 
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144 
. tal 4 a L4 

οἱ β ton εἰσὶν ὀκτὼ τοῖς α' ὀκτὼ ἄρα οἱ a igo: εἰσὶν ἐννέα τοῖς y ὁ ἄρα α 

4 a a 

ἰσος ἐστὶ τῷ y Kai TH ὀγδόῳ αὐτοῦ, ἄρα 6 a τοῦ y ἐστὶν ἐπόγδοος. 


1 οἱ β]οὶ δύο CbPePf | τοῖς alrots ὃ ante corr. Mm (a sup. lin. Mm2?) | 
εἰσὶν (sec.)\eioit EePcZa | εἰσὶ τοῦ ἐννέα Ee | γ]β za y in ras. Mm? | 6 ἄρα 
alé a ἄρα zaJanMg ὁ ἄρα ὁ a BaDaEeJIOaPdViVp | a (ter.) sup. lin. Mm? II 
2 τῷ ylro y FrNn | ὀγδώω Ee | ὁ a ἄρα UpVnMg | ἐπόγδοος ἐστί za Il 
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are equal to eight A’s. Therefore, eight A’s are equal to nine G's. Therefore, 
A is equal to G and an eighth of it. Therefore, A is a sesquioctave of G.32 


32One scholion that accompanies this proposition in the ve family gives 
a numerical account of the geometric demonstration. Let a = 9, Ὁ = 6, and c 
= 8. Thus a:b is sesquialter, and c:b is sesquitertian. 8a = 72; 12b = 72; 9c = 
72. Therefore 88 = 9c. The same numerical treatment also occurs in the dia- 
grams of Mm2, Vv, and the mu family, as well as Vc, Bb, Cb, and Nn. Mu 
and all its descendants that contain diagrams with the exception of Oa and 
Pd assign ¢ not ἢ to line y. Pd assigns a. Only Oa of the mu family has the 
correct assignment, ἡ. 


Analysis 
ἡ πρότασις 142.2-3 
ἡ ἔκθεσις 142.3-4 
ὁ διορισμός 142.4 
ἡ κατασκεύη 142.5-6,7 
ἡ ἀπόδειξις 142.4-144.2 
τὸ συμπέρασμα 144.2 
Exposition 
A=B +B/2 
G=B+Bf 
Specification 
A=G+G/ 
Proof 


8A = 12B from exposition 
9G = 12B from exposition 
8A =9G 

Conclusion 
A=G+Gf 


Gougle 


145 


146 


θ 
τὰ ἕξ ἐπόγδοα διαστήματα μείζονά αὶ ἐστι διαστήματος ἑ ἑνὸς διπλασίου. 
ἔστω γὰρ εἷς ἀριθμὸς ὁ α, καὶ τοῦ μὲν α ἐπόγδοος ἔστω ὁ β' τοῦ δὲ β 
ἐπογδοος 6 y τοῦ δὲ γ ἐπόγδοος ὁ δ' τοῦ δὲ ὃ ἐπόγδοος ὁ € τοῦ ε ἔπόγδοος 
5 ὁςζ τοῦ ¢ ἐπόγδοος ὁ rr λέγω ὅτι ὁ ἡ τοῦ α μείζων ἐστὶν ἢ διπλάσιος. 
Ἐπεὶ ἐμάθομεν εὑρεῖν ἑπτὰ ἀριθμοὺς ἐφεξῆς ἐπογδόους ἀλλήλων 
εὐρήσθωσαν οἱ a B γὃ «C7 καὶ γίνεται 
ὁ μὲν α κς μύρια ,βρνδ' 
ὁ δὲ β xO μύρια ADB: 
10 ὁ δὲ y Ay μύρια aor 
ὁ δὲ BAC μύρια jyour’ 
ὁ δὲ ε μα μύρια 
ὁ δὲ Cul μύρια Arp: 
ὁ δὲ ἡ vy μύρια αυμα καὶ 


1 θεώρημα Evarov UpVn Il 2 Τ deest FrVv | εἰσὶ VeVw Il 3 γὰρ ὁ εἷς PbUp 
Vn | B (sec.)Bevrépov Za(del., β sup. lin. Za2)Pd Il 4 ὁ γὶτοῦ y LdVdVj | 
τοῦ δὲ γ]τοῦ δὲ ὃ Ba τοῦ δὲ τρίτου Za (del., y sup. lin. Za?) in marg. Nn 1 ὃ 
(pr.)le Pd | ὃ ἐπόγδοος ἔστω ὁ ε Eel ὁ ε ... ἐπόγδοος om. Bb | τοῦ δὲ ε 
EeUpve Il 5 uterque ¢ in ras. Mu | τοῦ δὲ ¢ Ἐε(δὲ in marg.)mu(de quaes. 
Mu)ve@e Vc3) ὅτι om. Up | ἐστὶ za Il 6 ἑπτὰ)ζ Za | ἐφεξῆς sup. lin. Mm3 
add. Vc} om. zaVvJanMg || 8 xs Mm? || 9 κθ]κ em. Za?1 δι] ὅτιβ 
muve(praet. Vc)VeVw TB Vc -r- Mm? Il 10 Ay Mm? J litt. del. ante Za? 
| awosla corr. Mm? ayy post corr. Za? (1 litt. del. post ayy) 1} 11 A¢ Mm? | 
jyoun Mm? 1 litt. del., y sup. lin., -ἢ em. Za%({ Ἰεμδ Za!) jycun VoJan Il 12 
pa Mm? -a corr. Za? | 68]4r3 Mm2muve 9 ὃ Za Ayd VeVw Il 13 δὲ 
Mm? | ¢ (pr.) in ras. Za2(?) | βτ9]-τ- del. Za 1" 14 ἡ in ras. Za? || 14-148.1 
vy ...67 om. Bb Il 14 vpalav Mm? γυμα Za} (corr. Za?) Il 
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9.33 

Six sesquioctave intervals are greater than one duple interval. For let one 
number be A, and let B be a sesquioctave of A, G a sesquioctave of B, D a 
sesquioctave of G, E a sesquioctave of D, Z a sesquioctave of E, and H a 
sesquioctave of Z; I say that H is greater than the duple of A. Since we 
learned to find seven numbers consecutively sesquioctave to one another, let 
A, B, G, D, E, Z, H be found; and 

A becomes 262,144%4 

B becomes 294,91235 

G becomes 331,776 

D becomes 373,248 

E becomes 419,904 

Z becomes 472,392 

H becomes 531,441,36 and 


33Ζ42 contains the scholion: ὕπερ μὲν διπλάσιος τοῦ πρώτου ἐστὶ vB 
μύρια Bown ὑπερεχεῖ δὲ atroly?] ὁ ἥ [τὸ] [(ρνγ. The scholion claims that 
ῃ exceeds the duple (1.6., 528,244) of the first (1.6., a) by 7153. 
34Up writes out the seven numbers thus: 
262,144—eixooreé μύρια δισχίλια ἑκατόν καὶ τεσσαράκοντα καὶ τέσσαρα 
294,912--εἰκοσιεννέα μύρια, τετρακισχίλια, ἐννεακόσια καὶ δώδεκα 
331,776---τρισικοντατρία μύρια, χίλια ἑπτακόσια καὶ ἑβδομακονταδύο 
(should be - ἔξ ποι - δύο) 
373,248.--τεσσαρακονταεπτὰ μύρια τρισχίλια δισκόσια καὶ τεσσαρακον- 
ταοκτώ 
419,904-- τεσσαρακονταὲν μύρια ἐννεακισχίλια, ἐννεακόσια καὶ τεσσαρα 
472,392--τεσσαρακονταεπτὰ μύρια, δισχίλια τριακόσια καὶ ἐννεακκόντα 
δύο 


531,441---πεντεκοντατρία μύρια, χίλια τετρακόσια καὶ τεσσαρακονταὲν. 

35The sampi (D), indicating 900, was regularly copied as a tau in the 
Renaissance codices, both here and at line 12. Earlier symbols included 7 
and T. Unfortunately, 7 indicates 300, and this caused considerable confu- 
sion in the Renaissance codices. Only νοΐ, Mm!, Za, and Vv have a sym- 
bol other than tau for 900 at line 9 (7). Mm! and Vv repeat this symbol at 
line 12, whereas Za has a “broken cross” (A). Vw and Ve have Ψ instead 
of ε for 900 at line 12. Vc has T for 900 at line 9 but otherwise does not dis- 
tinguish between the symbols for 900 and 300. 

36The manuscripts that preserve the arithmetic Division contain numer- 
ous corrections of the large numbers involved in lines 8-14 of Proposition 9. 
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ἔστιν ὁ ἡ τοῦ a μείζων ἣ διπλάσιοτ' 
Ια[β1γ}δ] «(1 η. 


1 ἔστιν]ἐστὶ τὰ ἔστι CbNnPePf | ἡ om. jh | μείζον Fan |! 2 om. JanMg | τα 
iB cy 03 ce eC cn. VeVw Il 
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H is greater3” than the duple of A. 
\AIBIGIDIEIZI|H38 


37F, 396 in Vw was tom before the scribe executed the treatise. It reads: pei Cov. 

38This primitive diagram occurs in the text in Mm! and za. In all other 
manuscripts that contain diagrams, line 148.2 takes the form of a diagram. It 
is omitted in manuscripts that do not contain diagrams. All of the diagrams 
that accompany this proposition give at best a crude picture of this essen- 
tially numerical demonstration. 


Analysis 
ἡ πρότασις 146.2 
ἡ ἔκθεσις 146.3-5 
ὁ διορισμός 146.5 


ἡ κατασκεύη 146.6-7 
ἡ ἀπόδειξις 146.7-14 
τὸ συμπέρασμα 148.1 


Exposition 
B:A::9:8 
G:B::9:8 
D:G::9:8 
E:D::9:8 
Z:E::9:8 
H:Z::9:8 
Specification 
H>2A 
Machinery 
If b:a is in lowest terms where a and ὃ are integers, then for any inte- 
ger n, there exists the series x,:x,.): .. .X,, Where x is an integer and 
Xq:Xn.j::b:a (Euclid Elements 8.2; Pena notes this dependency in his 
translation) 
Proof 
Let n=7, b=9, a=8 
X6 = a) =262,144 = A 
Xs =  DirSain-2) = 294.912 = B 
Xn4 = D535) = 331,776 = G 
X3 = dM4+)air4) = 373,248 = D 
Xn2 = bir-3)g(n-5) - 419,904 = E 
ΧΙ] =  Ddir2ain4) = 472,392 = Z 
= pir) =531,441 = H 
Conclusion 
H>2A 
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ι 
τὸ διὰ πασῶν διάστημά ἐστι πολλαπλάσιον. ἔστω γὰρ νήτη μὲν 
ὑπερβολαίων ὁ a: μέση δὲ ὁ β' προσλαμβανόμενος δὲ ὁ γ τὸ ἄρα ay 
διάστημα δὶς διὰ πασῶν dv, ἐστὶ σύμφωνον. ἤτοι οὖν ἐπιμόριόν ἐστιν ἢ 
5 πολλαπλάσιον᾽ ἐπιμόριον μὲν οὖν οὐκ ἔστιν ἐπιμορίου γὰρ διαστήματος 
μέσος οὐδεὶς ἀνάλογον ἐμπίπτει: πολλαπλάσιον ἄρα ἐστίν" ἐπεὶ ov δύο 


1 θεώρημα δέκατον UpVn Il 2 T deest FrVv | διὰ Mm? | διάστημάϊσύσ- 
τημα Ee 13.6 β]ὁ οβ Pf 1 δὲ om. za ll 4 δν]ῶν Mm! (corr. Mm‘) | ἐπιμόριόν 
ἐστι Za | Hl Mm | 5 οὖν om. JanMg Il 6 δύο] β Za Il 6-152.1 δύο ἶσα δια- 
στήματα UpVnJanMg ((ica)) Il 
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10. 

The diapason?? interval is multiple. For let the πεῖς hyperbolaion be A, 
the mese be B, and the proslambanomenos G. Therefore, the interval AG, 
being a double diapason, is consonant. Then it is either superparticular or 
multiple. It is not superparticular, for no mean falls proportionately between 


39Several manuscripts (e.g., Vv, Vw, Bb) write διαπασῶν inconsistently 
as one word. 

40With Proposition 10, we begin the application to sound of the numeri- 
cal truths demonstrated in the first nine propositions; this is in fact what was 
promised in the Introduction. With Proposition 10, we presuppose the exis- 
tence of the Greek tonal system spanning two octaves and including the con- 
junct or synemmenon system. We also presuppose the auditory recognition 
of certain intervals, e.g., the double octave, as consonant. 
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διαστήματα τὰ αβ Ay συντεθέντα ποιεῖ πολλαπλάσιον τὸ ὅλον" καὶ τὸ 
αβ ἄρα ἐστὶ πολλαπλάσιον. 


1 τἀ]τοῦ Vv om. BbOaza | αβ βγὶα B y LdVdVj αἵ Za! (corr. Za*) | ποιεῖ 
πολλαπλάσιον om. Bb | [ἐμπιπτει! τὸ ὅλον Bb Il 1-2 καὶ ... πολλαπλά- 
σιον om. PbUpVn Il 2 πολλαίτΤὸ διὰ τέσσαρων διάστημα καὶ τὸ διὰ πέντε) 


πλάσιον Pe (cf. 154.2) ll 
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a superparticular interval; therefore it is multiple. Since then two intervals, 
AB, BG, joined together make a multiple whole, AB therefore‘! is 
multiple.42 


41Za ends here. A scholion referring to a previous proposition and in 
another hand appears at the bottom of the folio (see n. 33). Vw and Ve stop 
here and resume in the Canon (178.1): Τὸν κανόνα καταγράψαι. A second 
hand adds the scholion Ἀείπει ὧδε to Vw in the margin. 
42This argument presupposes that AB, i.e., nete hyperbolaion to mese, 
and BG, mese to proslambanomenos, are the same interval, both octaves. 
Analysis 
ἡ πρότασις 150.2 (Beginning with this proposition, the Euclidean 
model of enunciation, exposition, etc., applies less neatly 
to the forms of the arguments.) 


ἡ ἔκθεσις 150.2-3 
ὁ διορισμός does not exist explicitly. It would be: “I say that AB is 
multiple.” 


ἡ κατασκεύη 150.3. 4, 150.5-6, 150.6--152.1] 
ἡ ἀπόδειξις 150.3-152.1 
τὸ συμπέρασμα 152.1-2 
Exposition 
A = nete hyperbolaion 
B = mese 
G = proslambanomenos 
{Specification 
AB is multiple] 
Machinery 
The existence of the Immutable System 
Fundamental Principle of Consonance (FPC) from the Introduction 
Proposition 2 
Proposition 3 
Proof 
AG is consonant a priori 
AG is either multiple or superparticular, FPC 
AG is not superparticular, Proposition 3 
Therefore AG is multiple 
Presupposition 
Both AB and BG are diapason intervals 
Conclusion 
AB is multiple, from Proposition 2 
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ια 
Τὸ διὰ τεσσάρων διάστημα καὶ τὸ διὰ πέντε ἑκάτερον ἐπιμόριόν ἐστι 

ἔστω γὰρ νήτη μὲν συνημμένων ὁ a: μέση δὲ ὁ β- ὑπάτη δὲ μέσων ὁ γ᾽ τὸ 
ἄρα ay διάστημα δὶς διὰ τεσσάρων ὃν ἔστι διάφωνον" οὐκ ἄρα ἐστὶ πολ- 

5 λαπλάσιον᾽ ἐπεὶ οὖν δύο διαστήματα ἶσα τὰ αβ By συντεθέντα τὸ ὅλον 
μὴ ποιῇ πολλαπλάσιον, οὐδὲ ἄρα τὸ αβ ἐστὶ πολλαπλάσιον" καὶ ἔστι 


1 ιβ in marg. Mm? | θεώρημα ἑνδέκατον UpVn Il 2 T deest Ἐτνν | ἐστιν 
FrjhMuJanMg Il 3 μὲν sup. lin. Mm Il 4 διάστημα om. UpVn | δὶς sup. lin. 
Mm? | δυ]ϊδν BaOave(Pe?)Vp ὧν Mm! (corr. Mm2) om. Bb ὧν Ld (0 sup. 
lin.) | ἔστι (pr.léore Mm! (corr. Mmz2) | ἐστὶ (sec.) om. ΠΡὰ Il 5 δύο om. Vn 
ll 6 ποιεῖ MuJanMg | οὐδὲ ... πολλαπλάσιον om. Pd II 
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With respect to the diatessaron interval and the diapente, each is super- 
particular. For let the nete synemmenon be A, the mese be B, and the hypate 
meson G; therefore the interval AG, being a double diatessaron, is disso- 
nant. Therefore, it is not a multiple.“ Since two equal intervals, AB, BG, 
joined together do not make a multiple whole, neither therefore is AB a mul- 
tiple;45 but it is consonant and therefore superparticular. The same proof 


43In most manuscripts, including the most authoritative—Vc, Mm, Vv—, 
ta is the last proposition to be numbered. Most manuscripts have a break 
between « and ca. 

“The reasoning here is based on the FPC. In arbitrarily large systems of 
pitches and ratios, one cannot deduce that simply because an interval is dis- 
sonant, it therefore is not multiple. In a strict sense, the FPC guarantees only 
that all consonant intervals are either multiple or superparticular, not that all 
multiples are consonant. See Paul Tannery, “Inauthenticité de la «Division 
du canon» attribuée ἃ Euclide,” Comptes rendus des séances de I’ academie 
des inscriptions et belles-lettres 4 (1904): 215-16; and Andrew Barker, 
“Methods and Aims in the Euclidean Sectio Canonis,” Journal of Hellenic 
Studies 101 (1981): 4-5. The system in question, however, is the two-octave 
scale of the Greeks in which indeed all multiples are consonant. See my 
“Placing Sectio Canonis,” pp. 160-61. 

45Pe stops here. It continued at one time, as is indicated by καὶ € appear- 
ing at the bottom of the folio in the original hand. 
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σύμφωνον" ἐπιμόριον ἄρα. ἡ αὐτὴ δὲ ἀπόδειξις καὶ ἐπὶ τοῦ διὰ πέντε. τὸ 
διὰ πασῶν διάστημά ἐστι διπλάσιον. ἐδείξαμεν γὰρ αὐτὸ πολλαπλάσιον" 
οὐκοῦν ἤτοι διπλάσιον ἐστὶν ἣ μεῖζον ἣ διπλάσιον. ἀλλ᾽ ἐπεὶ ἐδείξαμεν 
τὸ διπλάσιον διάστημα ἐκ δύο τῶν μεγίστων ἐπιμορίων συγκείμενον" 
ὥστε εἰ ἔσται τὸ διὰ πασῶν" μεῖζον διπλασίου οὐ συγκείσεται ἐκ δύο 
μόνων ἐπιμορίων ἀλλ᾽ ἐκ πλειόνων. σύγκειται δὲ ἐκ δύο συμφώνων 
διαστημάτων Ex τε τοῦ διὰ πέντε καὶ διὰ τεσσάρων: οὐκ ἄρα ἔσται τὸ διὰ 


1 ἀπόδειξεις Ee (corr. in πιαγρ.}} τὀἸθεώρημα δωδέκατον τὸ UpVn tf’. τὸ 
Mg 12. τὸ Jan καὶ τὸ Νὰ || 2 αὐτῶ Mmmu(praet. KaUpVn)Oa(ante corr.) 
Vv o sup. lin. Vm SI 4 ἐπιμορίω CbPf Il 5 εἰ om. Bb | συγκείται PbVn Il 6 
μόνον Pf δὲ om. BbjhVv δὲ Vc ll 7 xailxat τοῦ JanMg | τὸ om. PbUpVn II 
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exists concerning the diapente.“6 The diapason interval is duple. For we 
proved this itself to be multiple; accordingly, it is either duple or greater 
than duple. Yet since we proved that a duple interval is joined together from 
the two largest superparticulars, if the diapason will be greater than duple, it 
will not be joined together from only two superparticulars but from more. It 
is joined together from two consonant intervals, from the diapente and dia- 


46Analysis (lines 154.2—156.1) 


ἡ πρότασις 154.2 

ἡ ἔκθεσις 154.3 

ὁ διορισμός does not exist. It would be: “I say that AB is 
superparticular.” 


ἡ κατασκεύη 154.3-6 
ἡ ἀπόδειξις 154.3-156.1 
τὸ συμπέρασμα 156.1 
Exposition 
A = nete synemmenon 
B = mese 
G = hypate meson 
[Specification 
AB is superparticular] 
Machinery 
Existence of the Immutable System 
FPC 
Proposition 5 
Proof 
AG is dissonant a priori 
AG is not a multiple, from FPC (see n. 44) 
AB is not a multiple, from Proposition 5 
AB is consonant a priori 
Presupposition 
Both AB and BG are diatessaron intervals 
Conclusion 
AB is superparticular, from FPC 
Presumably the proof for the diapente would be identical to that for the dia- 
tessaron except for the exposition, which might proceed thus. 


Exposition 
A = nete diezeugmenon 
B = mese 


G = diatonic lichanos hypaton 
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πασῶν μεῖζον διπλασίον- διπλάσιον ἄρα. ἀλλ' ἐπειδὴ τὸ διὰ πασῶν ἐστι 
διπλάσιον" τὸ δὲ διπλάσιον ἐκ τῶν μεγίστων ἐπιμορίων δύο συνέστηκε: 
καὶ τὸ διὰ πασῶν ἄρα ἐξ ἡμιολίου καὶ ἐπιτρίτου συνέστηκε' ταῦτα γὰρ 
μέγιστα. συνέστηκε γὰρ ἐκ τοῦ διὰ πέντε καὶ ἐκ τοῦ διὰ τεσσάρων. ὄντων 
5 ἐπιμορίων' τὸ μὲν ἄρα διὰ πέντε ἐπειδὴ μεῖζόν ἐστιν ἡμιόλιον ἂν εἴη" τὸ 


1 διπλασίου om. LdVdVj Il 3 σννέστηκε Jan Il 4 γὰρ] δὲ JanMg ! ἐκ τοῦ]ὲκ 
τε τοῦ Mm (τε Mm2) ἕκ τε τοῦ mu Il 
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tessaron. Therefore, the diapason will not be greater than duple; therefore it 
is duple.47 Yet since the diapason is duple and the duple is joined together 
from the two greatest superparticulars, the diapason is therefore joined 
together from a sesquialter and a sesquitertian, for these are greatest. For the 
diapason is joined together from the diapente and from the diatessaron, 
which are superparticular, therefore, the diapente, since it is the greater, 


47 Analysis (lines 156.1—-158.1) 


ἡ πρότασις 156.1--2 
ἡ ἔκθεσις does not exist 
ὁ διορισμός 156.3, 5-6 


ἢ κατασκεύη 152.2,3.-4, 6-7 
ἡ ἀπόδειξις 156.3--158.1 
τὸ συμπέρασμα 158.1 
(Exposition 
There is a diapason interval AB, which is a priori consonant. ] 
Machinery 
Proposition 10 
Specification 
AB is duple or > duple 
Machinery 
Proposition 6 
Specification 
If AB > duple, 
then it is composed from more than two superparticulars 
Machinery 
Diapason = diapente + diatessaron, a priori 
Proposition 11 (154.2-156.1) 
Proof 
Diapason is not > duple 
Conclusion 
Diapason is duple 
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δὲ διὰ τεσσάρων ἐπίτριτον. φανερὸν δὴ ὅτι καὶ τὸ διὰ πέντε καὶ τὸ διὰ 
πασῶν τριπλάσιόν ἐστιν" ἐδείξαμεν γὰρ ὅτι ἐκ διπλασίου διαστήματος 
καὶ ἡμιολίου τριπλάσιον διάστημα γίνεται: ὥστε καὶ τὸ διὰ πασῶν καὶ τὸ 


1 ἐπίτριτον]ἐπεὶ τρίτον FrNn | τὸ (pr.) om. UpVn ! τὸ (sec.) om. JanMg II 
1-2 διὰ πασῶν]διατοπάσων Vv || 2 πασῶν in ras. Vo Il 3-162.1 διὰ 
πασῶν ... δὲ om. Up | διὰ πασῶν ... δὶς om. PbVn il 
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would be sesquialter, the diatessaron sesquitertian.“ It is surely evident that 
the diapente and the diapason are triple; for we proved that the triple interval 
comes about from the duple interval and the sesquialter. Thus, the diapason 


48Analysis (lines 158.1—160.1) 


ἡ πρότασις does not exist. It would be: “the diapente is sesquialter 
and the diatessaron is sesquitertian.” 

ἡ ἔκθεσις does not exist. 

ὁ διορισμός does not exist. 


ἡ κατασκεύη 158.1-2, 4-5 
ἡ ἀπόδειξις 158.3--5 
τὸ συμπέρασμα 158.5-160.1 
Machinery 
Proposition 6 
Proposition 11 (154.2-156.1) 
Proposition 11 (156.1—158.1) 
Proof 
Diapason is duple, from Proposition 11 (156.1-158.1) 
Diapason = two greatest superparticulars, from Proposition 6 
Diapason = sesquialter + sesquitertian, from Proposition 6 
Diapason = diapente + diatessaron, a priori 
Diapente > diatessaron, a priori 
Since the sesquialter is greater than the sesquitertian 
Conclusion 
Diapente = sesquialter 
Diatessaron = sesquitertian 
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διὰ πέντε τριπλάσιον: τὸ δὲ δὶς διὰ πασῶν τετραπλάσιόν ἐστιν; 
ἀποδέδεικται ἄρα ὅτι τῶν συμφώνων ἕκαστον ἐν τίσι λόγοις ἔχει τοὺς 
περιέχοντας φθόγγους πρὸς ἀλλήλους. λοιπὸν δεῖ περὶ τοῦ τονιαίου 
διαστήματος διελθεῖν, ὅτι ἐστὶν ἐπόγδοον" ἐμάθομεν γὰρ ὅτι ἐὰν μὲν ἀπὸ 
ἡμιολίου διαστήματος ἐπίτριτον διάστημα ἀφαιρεθῇ. τὸ λοιπὸν κατα- 
λείπεται ἐπόγδοον. ἐὰν δὲ ἀπὸ τοῦ διὰ πέντε τὸ διὰ τεσσάρων ἀφαιρεθῇ. 


1 τετραπλάσιόν]τριπλάσιόν jh | ἐστιν om. Ee Il 2 ὅτι sup. lin. Mm? om. 
JanMg | ἕκατον Mm (corr. Mm?) | év]év Bb | τίσιϊτοισι Fr τρισὶ UpVn | 
Adytors) Mm Il 3 θεώρημα τρίτον καὶ δέκατον UpVn 13. Jan ty’. Mg | δεῖ] 
δὴ veJanMg δὲ mu Il 4 ἐὰν]ἐὰν ἐστιν Vv | μὲν in ras. Mm3Vc? om. Up Vv 
JanMg Il 
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and the diapente are triple.49 The double diapason is quadruple. Therefore, 
it was shown in what ratios each of the consonances*! holds the bounding>? 
notes to one another. It remains necessary to go over the interval of a whole- 
tone, that it is sesquioctave. For we learned that if a sesquitertian interval is 
subtracted from a diapente interval, the sesquioctave remainder is left 


49Analysis (lines 160.1—162.1) 


ἡ πρότασις 160.1--2 
ἡ ἔκθεσις does not exist 
ὁ διορισμός does not exist 


ἡ κατασκεύη 160.2-3 
ἡ ἀπόδειξις does not exist 
τὸ συμπέρασμα 160.3~162.1 
Machinery 
Proposition 7 
Proposition 11 (156.1-158.1) 
Proposition 11 (158.1-160.1) 
Conclusion 
follows directly from the propositions cited 
Analysis (line 162.1) 
This proposition is simply claimed, not demonstrated. Such a demonstration 
would rest on Proposition 11 (156.1-158.1) and on the fact that the double 
diapason obviously consists of two diapason intervals joined together. 
Sidijatessaron, diapente, diapason, diapason plus diapente, and double 
diapason. 
52'Defining.” 
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τὸ λοιπὸν τονιαῖον ἐστὶ διάστημα: τὸ ἄρα τονιαῖον διάστημα ἐστὶν 
ἐπόγδοον. 
τὸ διὰ πασῶν ἔλαττόν ἐστιν ἣ ἐξ τόνων. δέδεικται γὰρ τὸ μὲν διὰ 


πασῶν διπλάσιον ὁ δὲ τόνος ἐπόγδοος τὰ δὲ ἔξ ἐπόγδοα διαστήματα 


1-2 ἐστὶ διάστημα ἐπόγδοον CbOaPf Il 3 θεώρημα τέταρτον καὶ δέκατον 
UpVn 14. Jan ιδ'. Mg | ἔλαττόν ἐστιν]-ον ἐστιν in ras. Vc> ἐστιν sup. lin. 
Mo ἐστιν om. VvJanMg | yap om. Oa Il 4 ἐπόιδοος Pf | ἕξ om. Vn il 
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behind. If a diatessaron is subtracted from a diapente, the remainder is a 

whole-tone interval. Therefore, the whole-tone interval is sesquioctave.*3 
The diapason is less than six tones.*4 For the diapason was proved to be 

duple, and the tone sesquioctave. Six sesquioctave intervals are greater than 


S3Analysis (lines 162.3—164.2) 
ἡ πρότασις 162.3-4 
ἡ ἔκθεσις does not exist 
ὁ διορισμός does not exist 
ἡ κατασκεύη 162.4-6 
ἡ ἀπόδειξις 162.6-164.1 
τὸ συμπέρασμα 164.1-2 
Machinery 
Proposition 8 
Proposition 11 (158.1—160.1) 
Proof 
Diapente - diatessaron = whole-tone, a priori 
Sesquialter - sesquitertian = sesquioctave, Proposition 8 
Diapente is sesquialter, Proposition 11 (158.1—160.1) 
Diatessaron is sesquitertian, Proposition 11 (158.1—160.1) 
Conclusion 
Whole-tone is sesquioctave 
54Mu contains a red dot here, and many manuscripts of the mu group 
have a break here. 
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μείζονα διαστήματός ἐστι διπλασίον' τὸ ἄρα διὰ πασῶν ἔλαττόν ἐστιν ef 
τόνων. τὸ δὲ διὰ τεσσάρων ἔλαττον δύο τόνων καὶ ἡμιτονίον' καὶ τὸ διὰ 
πέντε ἔλαττον τριῶν τόνων καὶ ἡμιτονίον ἔστω yap νήτη μὲν διε- 
(ευγμένων ὁ β' παραμέση δὲ ὁ y μέση δὲ ὁ δ' ὑπάτη δὲ μέσων ὁ ¢ 
οὐκοῦν τὸ μὲν yd διάστημα τόνος ἐστὶ: τὸ δὲ BC διὰ πασῶν ὃν ἔλαττόν 
ἐστιν ἕξ τόνων" τὰ λοιπὰ ἄρα τό Te By καὶ τὸ δζ ica ὄντα ἐλάττονά ἐστι 


1 [ἐστι] JanMg | ἐστιν]έστι Mm Il 2 τὸ (ργ.))θεώρημα πέμπτον καὶ δέκατον 
τὸ UpVn 15. τὸ Jan ιε΄. τὸ Mg | δὲ om. JanMg Il 3 μὲν]τῶν Ba ll 4 παρὰ 
μέση Cb Il 5 ὃν ve (praet. Bb) Il 6 ἐστιν om. vcJanMg sup. lin. Mm? II 
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a duple interval; therefore the diapason is less than six tones.55 The diatessa- 
Tron is less than two tones and a half tone, and the diapente is less than three 
tones and a half tone. For let the nete diezeugmenon be B, the paramese be 
G, the mese be D, and the hypate meson Z. Accordingly, GD is a tone inter- 
val. BZ, a diapason, is less than six tones. The remainders, therefore—BG 
and ZD being equal—are less than five tones. Thus, there are less than two 


5SA scholion occurs in Wc?, f.4r: ξξ ἄρχις τὰ 6, vd- a εἰσὶν ἕξ ἐπόγδοα 
ἤγουν x τὰ γοῦν ἕξ ἐπόγδοα. φησὶ μείζονα εἰσὶ διαστήματος διπλάσιον' 
ὡς ὁ xd πρὸς μή. ὅς ἐστιν ὁ διαπασῶν ὁ BC. The numbers involved, v3, μὴ 
and κδ, seem to indicate the diagrams accompanying ta (166.2--170.3) and 
the Enharmonic Passage, and the interval BC applies to wa (166.5). Cb and 
Pf contain the same scholion, but both have ἤγουν, and Pf has διαστήμα- 
τους. In crude terms, the scholion assigns the number 9 to the sesquioctave 
and compiles six sesquioctaves by multiplying 6 times 9. The first diagram 
that accompanies the Enharmonic Passage in the vec family contains a tone 
interval represented by 81:72. Perhaps this is where the number 9 is 
obtained for the tone interval in the scholion. The 9 may also come, simply, 
from the 9 of 9:8. Then, in what appears to be reference to the Enharmonic 
Passage or the diagram accompanying Proposition 11 (166.2-170.1), the 
scholion establishes the duple interval as 48:24, which represents the diapa- 
son. The interval BZ, which the scholion identifies as the diapason, comes 
from Proposition 11 (166.2—170.1). It appears that since 54 is greater than 
48, the scholion concludes six sesquioctaves are greater than a duple inter- 
val. Thus, in content the scholion refers to Proposition 11 (164.3—166.2). 

Analysis (lines 164.3—166.2) 


ἡ πρότασις 164.3 
ἡ ἔκθεσις does not exist 
ὁ διορισμός does not exist 
ἡ κατασκεύη 164.3-166.1 
ἡ ἀπόδιεξις does not exist 
TO συμπέρασμα 166.1-2 
Machinery 

Proposition 9 


Proposition 11 (156.1—-158.1) 
Proposition 11 (162.3—164.2) 
Conclusion 
Diapason < six tones, follows directly from Machinery 
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πέντε τόνων. ὥστε τὸ ἐν τῷ βγ ἕλαττον δύο τόνων καὶ ἡμιτονίον ὅ ἐστι 
διὰ τεσσάρων' τὸ δὲ βὸ ἔλαττον τριῶν τόνων καὶ ἡμιτονίου, ὅ ἐστι διὰ 


1 ἐν τῷ om. UpVn | ἔλαττόν ἐστι δύο Pb | Glob ante corr. CbPf accent. Vc3 
ὃν Mm‘mu Il 2-170.1 τεσσάρων ... πέντε om. Ee |l 2 delre UpVn | δ)ὸν 
Mm(-y quaes. Mr‘)mu accent. Vc3 Il 
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tones and a half tone in BG, which is a diatessaron. BD, which is a diapente, 
is less than three tones and a half tone.56 The tone will not be divided into 


56Analysis (lines 166.2—170.1) 


ἡ πρότασις 166.2-3 

ἡ ἔκθεσις 166.3-4 

ὁ διορισμός does not exist. It would be: “I say that BG is less than 
two and a half tones and BD is less than three and a half 
tones.” 


ἡ κατασκεύη 166.5-6 
ἡ ἀπόδειξις 166.5--168.1 
τὸ συμπέρασμα 1[068.1--2 
Exposition 
B = nete diezeugmenon 
G = paramese 
D = mese 
Z = hypate meson 
[Specification 
BG <2 1/2 tones] 
Machinery 
Proposition 11 (164.3—166.2) 
Proof 
BZ = diapason, a priori 
BZ <6 tones, Proposition 11 (164.3—166.2) 
BG = DZ, a priori 
GD = tone, a priori 
BZ - GD < 5 tones 
BG + DZ = BZ - GD «5 tones 
2BG <5 tones 
Conclusion 
BG <2 1/2 tones 
[Specification 
BD <3 1/2 tones] 
Proof 
BD = diapente, a priori 
Diapente = diatessaron + tone, by definition 
BG = diatessaron 
BD = BG + tone 
Conclusion 
BD <3 1/2 tones 
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πέντε. ὁ τόνος οὐ διαιρεθήσεται εἰς δύο ἴσους οὔτε εἰς πλείους. ἐδείχθη 


γὰρ ὧν ἐπιμόριος ἐπιμορίου δὲ διαστήματος μέσοι οὔτε πλείους οὔτε εἷς 
ἀνάλογον ἐμπίπτουσιν" οὔκ ἄρα διαιρεθήσεται ὁ τόνος εἰς ἶσα. 


1 ὁ τόνοςἸθεώρημα ἕκτον καὶ δέκατον ὁ τόνος UpVn 16. ὁ τόνος Jan ts’. ὁ 
τόνος Mg | ica οὔτε εἰς πλείω JanMg Il 2 ὦν]δν Mm (corr. Mm?) ἂν Vc ἂν 
BbCb(sup. lin.)NnPf | ésipopiovlémpopiwy ΠΡὰ | μέσοι]ό μέσης CbPf 
μέσος Bb μέ" LdVd(del.)Vj μέσοι in marg. Vc3 om. MuVv | οὔτε πλείους 
om. Bb |l 
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two equal tones nor into more.57 For it was shown as being superparticular, 
and neither many means nor one falls proportionately between a superpartic- 
ular. Therefore, the tone will not be divided into equal intervals.58 


S7Certainly toa οὔτε εἰς πλείω would be more precise here (see Musici 
scriptores graeci, p. 161.8): “the tone will not be divided into two equal 
intervals nor into more.” See also 170.3. The codices are unanimous, how- 
ever, in giving ἴσους and πλείους. 

S8By “equals” or “equal intervals,” the treatise equates these intervals 
with the integral, geometric means of Proposition 3. In a geometric sense, 
the interval of a tone can be divided precisely in half, but that is not the 
intention of this radically numerical, Pythagorean document. 

Analysis (lines 170.1-3) 

ἡ πρότασις 170.1 

ἡ ἔκθεσις does not exist. 
ὁ διορισμός does not exist. 
ἡ κατασκεύη 170.1-3 


ἡ ἀπόδειξις does not exist 
TO συμπέρασμα 170.3 
Machinery 
Proposition 3 
Proposition 11 (162.3—164.2) 
Conclusion 
follows directly from the machinery 
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Αἱ παρανῆται καὶ αἱ λιχανοὶ ληφθήσονται διὰ συμφωνίας οὕτως. 
ἔστω γὰρ μέση ὁ β. ἐπιτετάσθω διὰ τεσσάρων ἐπὶ τὸ γ' καὶ ἀπὸ τοῦ γ 
ανείσθω διὰ πέντε ἐπὶ τὸ δ' τόνος ἄρα ὁ βδ. πάλιν δὲ ἀπὸ τοῦ ὃ διὰ 
τεσσάρων ἐπιτετάσθω ἐπὶ τὸ € καὶ ἀπὸ τοῦ ε ἀνείσθω ἐπὶ τὸ ζ διὰ πέντε. 
τόνος ἄρα τὸ (8. δίτονος ἄρα τὸ CB. λιχανὸς ἄρα τὸ ζ ὁμοίως Gy καὶ αἱ 
παρανῆται ληφθήσονται. αἱ παρυπάται καὶ αἱ τρίται οὐ διαιροῦσι τὸ 
πυκνὸν εἰς ἶσα. ἔστω γὰρ μέση μέν ὁ β' λιχανὸς δὲ ὁ y ὑπάτη δὲ ὁ δ’ 
aveicOw ἀπὸ τοῦ β διὰ πέντε ἐπὶ τὸ ζ τόνος ἄρα ὁ (δ. καὶ ἀπὸ τοῦ ( διὰ 


1 Ai παρανῆταιἸθεώρημα ἕβδομον καὶ δέκατον ai παρανῆται UpVn 17. αἱ 
παρανῆται Jan iC. αἱ παρανῆται Mg | καὶ ailai καὶ Jan Il 2 y (ργ.}}βγ Fr Il 
3 διὰ (pr.) om. Bb | τέταρτον del., ὃ (pr.) sup. lin. Mm7{?] | ἀπὸ τοῦ ὃ om. 
Bb ll 5 @)¢Mm! ὃ in marg. Mm2{?] | δίτονοςἸδιάτονος jhMm!(corr. Mm‘) 
mu(praet. EeVm)Vm(ante corr.)Vv -ir- quaes. Nn | δίτονος ... (8 om. Ee | 
καὶ om. CbFtNn Il 6 ai παρυπάται]θεώρημα ὄγδοον καὶ δέκατον ai παρυ- 
πάται UpVn 18. ai παρυπάται Jan in’. ai παρυπάται Mg Il 8 τόνος ... τοῦ C 
om. Ee || 
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[Enharmonic Passage]}59 

The paranetai and the lichanoi will be found® through consonances in 
this way. For let the mese be B. Let a diatessaron be tightened to G, and 
from G let a diapente be loosened to D. Therefore, BD is a tone. Again, 
from D let a diatessaron be tightened to E, and from E let a diapente be loos- 
ened to Z. Therefore, ZD is a tone. Therefore, ZB is a ditone. The lichanos 
therefore is Z; in like manner, the paranetai will also be found.®! The parhy- 
patai and the tritai do not divide the pyknon into equal intervals. For let the 
mese be B, the lichanos be G, and the hypate D; let a diapente be loosened 
from B to Z. Therefore, ZD is a tone. And from Z let a diatessaron be tight- 


59This entire section presupposes the enharmonic genus, although the 
expression “Enharmonic Passage” does not actually occur in the Greek. 

60] iterally, “grasped.” 

61 Analysis (lines 172. 1-6) 
The first part of the Enharmonic Passage provides a method rather than a 
proof of a proposition. Nevertheless, some aspects of the Euclidean model 


apply here. 

ἡ πρότασις 172.1 

ἡ ἔκθεσις 172.2 

ὁ διορισμός does not exist. 
ἡ κατασκεύη does not exist. 


ἡ ἀπόδιεξις 172.2-5 
τὸ συμπέρασμα 172.5-6 
Exposition 
B = Mese 
Proof 
G = Mese + diatessaron 
D =G - diapente 
D = (Mese + diatessaron) - diapente = mese - tone 
Therefore BD = tone 
E =D + diatessaron 
Z=E - diapente 
Z = (Ὁ + diatessaron) - diapente = D - tone 
Therefore ZD = tone 
Therefore ZB = ditone 
Conclusion 
Z = lichanos 
If B = πεῖς, then the identical method will produce: Z = paranete. 
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τεσσάρων ἐπιτετάσθω ἐπὶ τὸ ε. τόνος ἐστὶν ἄρα τὸ (ὃ διάστημα καὶ τὸ γε: 
κοινὸν προκείσθω τὸ by τὸ ἄρα Cy ἶσον ἐστὶ τῷ Be διὰ τεσσάρων δὲ τὸ 
Ce οὐκ ἄρα μέσος ἀνάλογον ἐμπίπτει τις τῶν (e ἐπιμόριον yap τὸ 
διάστημα. καὶ ἔστιν ἶσος 6 δζῷ τῷ γε: οὐκ ἄρα τοῦ by μέσος ἐμπεσεῖται ὃ 


1 ἐπιτετάσθω in ras. Nn | τόνος ἄρα ἔστι Bb | διάστημα] διά- in ras. Nn | 
καὶ sup. lin. Mm? | ye]Be JanMg |! 2 προσκείσθω BbUpVnJanMg | (]ζε 
JanMg | τῶ]τὸ Oave | δε]δβ JanMg |! 3 ἐπιμόριον]ἐπιμόριος BaMm! (corr. 
Mm?) ἐπιμόριων Oa ll 4 δζ τῷ γε]δβ τῷ Ce JanMg | τοῦ]τὸ UpVn II 
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ened to E. Therefore, ZD is a tone interval and so is ΟΕ.62 Let the common 
interval DG be added;™ therefore ZG is equal to DE. ΖΕ is a diatessaron; 
therefore no mean™ falls proportionately between ΖΕ, for it is a superpartic- 
ular interval. And DZ is equal to GE; therefore no mean will fall between 


62That GE is a tone requires some calculation. See n. 65. From this point 
on, Jan (Musici scriptores graeci, pp. 162-63) and Menge (“Scripta musica,” 
in Euclidis Opera omnia, vol. 8, Phaenomena et scripta musica, ed. Henri- 
cus Menge [Leipzig: B. G. Teubner, 1916], pp. 176-78) go astray in their 
editions of this passage. See Thomas J. Mathiesen, “An Annotated Transla- 
tion of Euclid’s Division of a Monochord.” Journal of Music Theory 19 
(1975): 257, nn. 66-69. 

Literally, “be set forth.” προσκείσθω would be more regular than 
προκείσθω, although either will do here. See Bb, Up, Vn, and Musici scrip- 
tores graeci, p. 163.7. 

“Cb stops here, at the bottom of f. 11v, but continues with the treatise at 
f. 16r. F. 12r begins with section 4 of the so-called Neapolitan excerpts 
(Musici scriptores graeci, p. 412.17): Μουσική ἐστι (ῥυθμοῦ) καὶ. Mov- 
σική ἐστι appears at the top of the folio, perhaps in a second hand. F. 15v 
contains the Nicomachean excerpt 2 (Musici scriptores graeci, p. 271.8—15): 
τὸν pxd ... τονιαῖα διαστήματα. Pf, which is copied from Cb, stops one 
word earlier but does not resume. 
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ἔστιν ἀπὸ ὑπάτης ἐπὶ λιχανὸν, οὐκ ἄρα ἡ παρυπάτη διελεῖ τὸ πυκνὸν εἰς 


ἶσα. ὁμοίως οὐδὲ ἡ τρίτη. 


1 ἦϊν ante corr. Fr |l 2 οὐδὲ]ϊδὲ Νη | ἠϊκαὶ Bb 1! 


Gougle 


DG, which is from hypate to lichanos. Therefore, the parhypate does not 
divide the pyknon into equal intervals. In like manner, neither does the 
trite. 


65Analysis (lines 172.6—176.2) 


ἡ πρότασις 172.6-7 
ἡ ἔκθεσις 172.7 
ὁ διορισμός does not exist. 
ἡ κατασκεύη 174.3-4 
ἡ ἀπόδιεξις 172.8-176.1 
τὸ συμπέρασμα 176.12 
Exposition 

B = mese 


G = lichanos, which can be found according to the method presented 
in the Enharmonic Passage (172.1-6) 
D = hypate 
Machinery 
Existence of the Immutable System, therefore BD = diatessaron and 
BG = ditone 
Proposition 3 
Proposition 11 (154.2-156.1) 
Proof 
Z = mese - diapente 
BD = diatessaron 
Diapente - diatessaron = tone, by definition 
Therefore ZD = tone 
E ΞΖ + diatessaron 
E = (mese - diapente) + diatessaron = mese - tone (not explicit in proof) 
BG = ditone (not explicit in proof) 
BG - BE = GE (not explicit in proof) 
Ditone - tone = tone (not explicit in proof) 
GE = tone 
ZD = GE 
ZD + DG =GE + DG (unnecessary, see comment below) 
ZG = DE 
ZE = diatessaron 
No mean divides ZE, from Proposition 3 and Proposition 11 (154.2- 
156.1) 
Therefore, no mean divides DG 
Conclusion 
The parhypate does not divide the pyknon into equal intervals. 
The same argument is intended for the trite, where: 
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Τὸν κανόνα καταγράψαι κατὰ τὸ καλούμενον ἁμετάβολον σύστημα. 
ἔστω τοῦ κανόνος μῆκος, ὃ καὶ τῆς χορδῆς τὸ af: καὶ διῃρήσθω εἰς 
τέσσαρα ἶσα κατὰ τὰ γδε. ἔσται ἄρα ὁ Ba βαρύτατος ὧν φθόγγος 


1 Τὸν]θεώρημα ἔνατον καὶ δέκατον τὸν UpVn 19. τὸν Jan 16". τὸν Mg | 
κατὰ γράψαι Cb Il 2 διῃρήσθω]διαιρείσθω KaVeVw -ηρή- in ras. Nn Il 3 
récoapald UpVeVw | κατὰ om. PbUpVn | βαϊαβ Ba BbFrNn(in ras.)Vc3 
(8a Vc!)Vo aB CbLdVdVj | βαρύτατος Vw? | dvlay (corr. Mm3) 1} 
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[Canon] 

To mark the canon according to the so-called immutable system. 

Let there be a length of the canon, which is also AB of the string,§’ and 
let it be divided into four equal parts by G, D, E. Therefore, BA will be the 


From the point of adding the common interval DG (line 174.2), the 
proof is clumsy and may indicate a confused transmission. The object is to 
show that the parhypate does not divide the enharmonic pyknon equally. 
The Pythagorean restriction to integers is assumed here, although the termi- 
nology does not indicate so (toa: equal [intervals]). Certainly the enhar- 
monic pyknon could be divided into two equal intervals, although they 
would be irrational. The same assumption is made here as was made in 
Proposition 11 (170.1-3), i.e., if an integral mean does not exist between an 
interval, it cannot be divided in half. Given the musical restriction to inte- 
gets by the Pythagoreans, this is a logical but unstated condition. In a strict 
sense, the addition of the common interval DG is unnecessary, although the 
intent may have been to compose the diatessaron from the two equal inter- 
vals of a tone, EG and DZ, and the common interval DG. Thus, the observa- 
tion that ZG = DE is parenthetical at best. The remainder of the proof argues 
inexplicitly that if the parhypate divides the pyknon into equal intervals, this 
division must take place somewhere in the common interval DG. This is so 
by definition from the exposition. Furthermore, since EG equals DZ, the 
common interval GD is the central region of the diatessaron EZ, and thus a 
division of GD would entail a division of the diatessaron. Since this is 
impossible (assuming the obvious, i.e.. EG + GD > DZ and GD + DZ > 
EG), the parhypate does not divide the pyknon into equal intervals. 

6Following Mu, several—but not the most authoritative—manuscripts 
have a break in the text before τὸν. Mm contains a mark in the margin 
before τὸν. Vw and Ve pick up the text again at τὸν, and Vw? places ἃ 
mark here. The title “Canon” does not actually occur in the Greek. 

67In the margin, Up correlates divisions of the canon with notes of the 
system and also counts the cuts of the canon, thus. 


line word in.margin 

178.2 τῆς ἡ πρώτη τομή 

180.2 καὶ πρῶτος προσλαμβανόμενος 
180.3 ὁ ἄρα δεύτερος ὑπάτη διάτονος 
182.1 καὶ τρίτος μέση 
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180 
βόμβυξ. οὗτος δὲ ὁ αβ τοῦ γβ ἐπίτριτός ἐστιν: ὥστε ὁ γβ τῷ αβ 
συμφωνήσει διὰ τεσσάρων ἐπὶ τὴν ὀξύτητα: καὶ ἐστὶν ὁ αβ προσλαμ- 
Bavopevos, ὁ ἄρα γβ ἔσται ὑπάτων διάτονος. πάλιν ἐπεὶ ὁ αβ τοῦ βὃ 


1 Bou βύξ FrNn οὗτοι ΒΌ ἐστὶ VeVw | ὥστε das ὁ τέ ὁ ΒΌ τῷ αβ om. 
Vd Il 2 συμφωνήσει τῇ διὰ BbCbFrMm5NnVc (τῇ add. in marg. Vc3) II 3 
yBIBy VeVw | πάλιν καὶ ἐπεὶ VeVw Il 3-182.1 πάλιν ... μέση in mare. 


JiMu Ii 
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lowest, being the bombyx note.© This note AB is a sesquitertian of GB; 
thus GB will sound consonantly a diatessaron higher than AB. AB is the 
proslambanomenos, therefore GB will be the diatonic hypaton. Again, since 


184.8 


A second series of cuts begins with line 182.13 and a new series of notes 
with line 184.1 because Up starts a new proposition at line 182.12. Up adds 
καὶ after βαρύτητα in line 184.4. 

68A scholion occurs in Vc?, Cb, and Nn: κανὼν ἀμετάβολος ὃς καὶ 
φθόγγος ὧν βαρύτατος, βόμβυξ λέγεται (“The immutable canon whose 
lowest note is referred to as bombyx’’). Cb also contains a diagram of the 
canon. Regarding the bombyx, see Mathiesen, “An Annotated Translation of 
Euclid’s Division of a Monochord,” p. 257, n. 70; and Kathleen Schlesinger, 
The Greek Aulos (London: Methuen, 1939; reprint ed., Groningen: Bouma, 


1970), p. 74. 


a 
και 
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ἡ δευτέρη TOUT 

τέταρτος νήτη συνημμένων 
ἡ τρίτη τομή 

πέμπτος νήτη διεζευγμένων 
ἡ τετάρτη τομή 

ἕκτος ὑπάτη μέσων 

ἡ πέμπτη τομή 

ἕκτος παραμέση 

7] ἕκτη τομή 

ὄγδοος ὑπάτη 

ἡ πρώτη τομή 

7] δευτέρη τομή 

πρῶτος τρίτη ὑπερβολαίων 
δεύτερος παρανήτη 
ὑπερβολαίων 

ἡ τρίτη τομή 

τρίτος τρίτη διεζευγμένων 
ή τετάρτη τομή 

τέταρτος παρυπάτη μέσων 
ἡ πέμπτη τομή 

πέμπτος παρυπάτη ὑπατῶν 
jer rot 

ἕκτος μέσων διάτονος 
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ἔστι διπλάσιος συμφωνήσει τῇ διὰ πασῶν. καὶ ἔσται ὁ βδ μέση. πάλιν 
ἐπεὶ τετραπλάσιός αὶ ἐστιν ὁ αβ τοῦ εβ, ἔσται ὁ εβ νήτη ὑπερβολαίων. 
ἕτεμον τὸν γβ δίχα κατὰ τὸ C καὶ ἔσται διπλάσιος ὁ γβ τοῦ B- ὥστε 
συμφωνεῖν τὸν γβ πρὸς τὸν (8 διὰ πασῶν: ὥστε εἶναι τὸν (B νήτην 
συνημμένων- ἀπέλαβον τοῦ 88 τρίτον Μέρος τὸ δη. καὶ ἔσται ἡμιόλιος ὁ 
3p τοῦ nB- ὥστε συμφωνήσει ὁ 58 πρός τὸν ηβ ἐν τῷ διὰ πέντε' ὁ ἄρα ὁ 
ηβ νήτη ἔσται διεζευγμένων. ἔθηκα τῷ ηβ ἶσον τὸν nb ὥστε 6 θβ 26: 
τὸν nB συμφωνήσει διὰ πασῶν" ὡς εἶναι τὸν 68 ὑπάτην μέσων. ξ 

τοῦ 68 τρίτον μέρος τὸ Ox. καὶ ἔσται ἡμιόλιος 6 OB τοῦ κβ' ὥστε εἰναι 
τὸν κβ παράμεσον. ἀπέλαβον τῷ κβ ἰσον τὸν λκ καὶ γενήσεται ὁ As 
ὑπάτη βαρεῖα. ἔσονται apa εἰλημμένοι ἐν τῷ κανόνι πάντες οἱ φθόγγοι 
τοῦ ἀμεταβόλου “συστήματος. λοιπὸν δεῖ τοὺς φερομένους λαβεῖν. 
ἕτεμον τὸν εβ εἰς ὀκτὼ καὶ ἑνὶ αὐτῶν σον ἔθηκα τὸν qe ὥστε τὸν μβ᾽ τοῦ 
εβ γενέσθαι ἐπόγδοον. καὶ πάλιν διελῶν τὸν μβ εἰς ὀκτὼ, ἑνὶ αὐτῶν ἶσον 


ἔθηκα τὸν vu τόνῷ ἄρα βαρύτερος ἔσται ὁ vB τοῦ By ὁ δὲ μβ τοῦ Be, 


1 διπλάσιοςἸδιπλοῦς Μπηλὶίεογν. Mm3)Mu(ante corr.)Vc\(corr. Vc3)VeVv 
VwJanMg add. in marg. LdVdVj | τῇ] αὐτὴ αὐτῷ UpVn | ὁ βὃ om. Ve Il 2 
ἐπεὶ ... αβ]ἐπεὶ ὁ αβ τετραπλάσιός ἐστιν Oa | ὁ (sec.)}rd PhUpVn | νήτη 
τῶν ὑπερβολαίων Ἐς Il 3 ἕτεμον γὰρ τὸν MmveVv (yap sup. lin. Mm Vv?) 
| rélrév ve | γβ]β PcVm Il 4 γβ]ςβ EcEePbPcVm | γβ πρὸς τὸν πρὸς τὸν 
Bb | (8 (sec.)Kin Βρν(ζὩ ante em.) || 5 88 τρίτον]δ B y VeVw | δη]β add. 
sup. lin. Vw2.16 om. Vn 116 ηβ (pr.IT sup. lin. ut passim Vw? 1} 6-7 πέντε: 
ἄρα ὁ ηβ BaDaKaMuViVp Ii 6 ὁ (ter.) om. BbCbEcPcUpVeVmVnVw 
JanMg Il 7 νήτης Bb || 7-8 ἶσον ... τὸν 8 om. Bb Il 7 τὸν] τῶ Oa | J litt. del. 
sup. 6 08, β quaes., x sup. B Vw2 | 8 ὑπάτη VeVw Il 9 τοῦ (pr.)lrév BbCb 
FrNnVc | μέρος]ἄρα Bb | réjrov ve τῶ BaDaKaMuViVp Il 10 παράμεσον] 
mapa μέσον Vc! (παρὰ μέσην Vc3) παρὰ μέσην FrNn π΄ με Mm παρα- 
μέση LdVj παραμέσην BbUpVdVn παρα μέση Vo τὸν (Ξες.)]τῶν Fricorr. 
Fr2)Nn Il 11 οἱ (ἑστῶτες) φθόγγοι JanMg II 12 λοιπὸν]θεώρημα εἰκιστόν 
λοιπὸν UpVn 20. Λοιπὸν Jan κ΄. Λοιπὸν Mg | δεῖ]δὴ JanMg Il 13 τὸν (pr.)] 
τὸ codd. praet. VeVw | τὸν (sec.)]ro BbVp | τὸν (ter.)]ro VeVw | pBle sup. 
p Vw? Il 15 νβ τοῦ Btu νὰν] Il 
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AB is ἃ duple of BD, BD will consonantly sound the diapason,” and BD 
will be the mese. Again, since AB is a quadruple of EB, EB will be the nete 
hyperbolaion.7° I cut GB in two at Z, and GB will be a duple of ZB. Thus, 
GB to ZB sounds a diapason consonance. Thus, ZB is the nete synemme- 
non.7! I cut off DH, a third part of DB, and DB will be a sesquialter of HB. 
Thus, DB to HB will sound consonantly in the diapente. Therefore, HB will 
be the πεῖς diezeugmenon. I established HB equal to HO, thus ΘΒ to HB 
will consonantly sound a diapason, as ©B is the hypate meson. I took OK, a 
third part of OB. And ©B will be a sesquialter of KB, thus KB is the para- 
mese. I cut off LK equal to KB, and LB will become the low hypate. There- 
fore, all the notes of the immutable system will be found on the canon.?2 It 
remains necessary to find the movable notes. I cut EB into eight equal parts, 
and I established EM equal to one of them. Thus, MB becomes a sesquioc- 
tave of EB. And again dividing MB into eight, I established NM equal to 
one of them. Therefore, NB will be lower than BM by a tone, and so MB 


7% διὰ πασῶν presents a problem in translation. Mathiesen (‘‘An 
Annotated Translation of Euclid’s Division of a Monochord,” p. 249) trans- 
lates it “85 an octave.” Perhaps τὸ διὰ πασῶν would be preferable here. διὰ 
πασὼν is usually treated grammatically as a single, neuter, technical expres- 
sion, although here the gender, but not the number of πασῶν seems to have 
been transferred to the article. 

70A scholion occurs in Mm(Mm‘): νόει τὸ λεγόμενον ἐπὶ τοῦ ἐμμετα- 
βόλου συστήματος (‘The expression means ‘of the immutable system’”). 
Following this, another scholion appeared, but it is now erased. Following 
the erasure, there is another scholion: νόει τὸ λεγομεν. ἐπὶ τοῦ ἀμεταβό- 
λον συστήματος. Jan (Musici scriptores graeci, p. 164) suggests that these 
scholia apply to ὑπερβολαίων (line 182.2). 

71 Although this division of the canon establishes the nete synemmenon, 
it does not explicitly identify the diatonic paranete synemmenon, which is 
the diatonic trite diezeugmenon (=B [184.4]), nor does it equate the nete 
synemmenon with the diatonic paranete diezeugmenon. This division does 
not locate at all the trite synemmenon. 

72Jan (Musici scriptores graeci, p. 165.1) and Menge (Phaenomena et 
Scripta musica, p. 180.14) add ἑστῶτες here; thus: “therefore all the stand- 
ing notes of the immutable system will be found on the canon.” Although 
the next sentence announces the search for movable notes, Jan’s addition is 
nonetheless incorrect since a movable note, the diatonic lichanos hypaton, 
has already been located. 


(Go gle 


183 


184 


ὥστε ἔσται μὲν ὁ νβ τρίτη ὑπερβολαίων" ὁ δὲ BB ὑπερβολαίων διάτονος. 
ἕλαβον τοῦ νβ τρίτον μέροτ' καὶ ἔθηκα ἑ ἑνὶ αὐτῶν σον τὸν v€- ὥστε τὸν 
£B τοῦ vB εἶναι ἐπίτριτον καὶ διὰ τεσσάρων συμφωνεῖν ἐπὶ τὴν 


βαρύτητα. γενέσθαι τὸν fs τρίτην διεζευγμένων. πάλιν τοῦ ξβ λαβὼν 
ἥμισυ μέρος" ἔθηκα ἰσον αὐτῶν τὸν ξο, ὥστε διὰ πέντε συμφωνεῖν τὸν οβ 


πρὸς τὸν ξβ' ὁ ἄρα op ἔσται παρυπάτη μέσων" καὶ τῷ ξο ἶσον ἔθηκα τὸν 
om ὥστε γενέσθαι τὸν πβ παρυπάτην ὑπάτων. ἔλαβον δὴ τοῦ By 
τέταρτον μέρος τὸν γρ' ὥστε γενέσθαι τὸν ρβ μέσον διάτονον. 


1 ἔσται om. Up | ὁ δὲ om. Ve | ὁ δὲ μβ ὑπερβολαίων om. Mm! βολαίων ὁ 
δὲ μβ παρανήτη ὑπερ in uterque marg. Mm? μβ]βμ Bb | μβ παρανήτη 
ὑπερβολαίων mu |i 2 τοῦ]τὸν Mm! (corr. Mm2(?]) | καὶ ... νξ]καὶ ἐν Γ 
αὐτῶν σον ἔθηκα τὸν vé mu (praet. UpVn) καὶ ἑνὶ αὐτῶν ἶσον ἔθηκα τὸν 
v€ UpVn | ἑνὶ αὐτῶν ἶσον om. Mm!(sup. lin. Mm3)Vc!(in marg. Vc3)VeVv 
VwianMg | vélé VeVw Il 3 τοῦ]τὸν VeVvVw om. jh | v8lv6 Ve vB Vw om. 
jh | συμφωνεῖν corr. Cb{?] || 4 βαρύτητα] βαρυτάτην Bb -ης sup. lin. Vw? | 
βαρύτητα καὶ γενέσθαι UpVm(xai sup. lin.)VnJanMg | ἔλαβον Up Ι! 5 
ἔθηκα ... ξοϊέθηκα τὸν ξο Mm! (τὸ ante corr.) ἔθηκα καὶ τὸν £0 Vc! | icov 
αὑτῶν om. Mm'(sup. lin. Mm3)Vc!(in marg. Vc})VeVvVwJanMg del. 
VdVj | αὐτῶν]αὐτῶ mu αὐτοῦ (Ὁ αὐτῶν Vo -ο- sup. lin. Ld | τὸν £0lrd £0 
Mm!VeVvVw τὴν ξο Ba | οβ]ζβ Pd Il 6 ὁ ἄρα om.VeVw | οβ]ὸ B jhVe 
ViVw | r@lr6 BbLdMm! (corr. Mm?) | ἶσον om. Bb | τὸν (sec.)]Td VeVw ἢ! 
7 ὑπάτην CbVv | Byly mu (praet. PdUpVn) 8 add. post y Ec Il 8 τὸν] τὸ 
codd. praet. BbVeVw | yply6 Bb yo JIOaPbPd(o quaes. p sup. lin.)VeVw 
ypo Vi o sup. lin. Mu p quaes. Da (0 sup. lin.) p del. Ka (0 sup. lin.) | μέσον] 
μέσων BaDaMu(-ov ante corr.)OaPbUpVeViVnVpVwJanMsg | 
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than BE. Thus, NB will be the trite hyperbolaion, and MB the diatonic 
hyperbolaion. I took a third part of NB, and I established NE equal to one of 
these. Thus, ΞΒ is a sesquitertian of NB and sounds consonantly a diatessa- 
ron lower. EB becomes the trite diezeugmenon. Again, taking a half part of 
EB, I established ZO equal to one of these. Thus, OB to ZB sounds a dia- 
pente consonance. Therefore, OB will be the parhypate meson. And I estab- 
lished OP equal to ZO, thus PB becomes the parhypate hypaton. I surely 
took GR, a fourth part of BG, thus RB becomes the diatonic meson.” 


ἜΤΗ following colophon appears in Mm!: εὐκλείδον κανόνος κατα- 
Tour ζώσιμος διῶρθου ἐν κωνσταντινουπόλει εὐτυχῶς. This colophon 
also appears in Ba, JI, Ka, Mu, Pc, Vm, Vp; it is added by a second hand in 
Ka and Vm and preceded by τέλος in Pc and Vm. In Nn, the following colo- 
phon appears on the fourteenth folio of the Eicaywyn ἁρμονικήϊπερὶ 
φθόγγων complex: κλεονείδου εἰσαγωγὴ. ἁρμονική" τέλος: φύλλα ιδ' In 
Ec and Vn, τέλος alone is noted. For colophons at the end of the treatise, see 
the Introduction, p. 37. 

Analysis 

Unlike the preceding propositions, the marking of the canon is a method, 
although not an entirely practical method. Expressions such as the one at 
lines 182.10—11 indicate a theoretical construction: “I cut off LK equal to 
KB, and LB will become the low hypate.” More practical advice would be: 
“measure KB and double the length, establishing LB.” 

Let there be a length of string fixed at both ends 
Let A be one end and establish B arbitrarily 

AB = proslambanomenos 
Divide AB into four equal lengths at G, D, and E 
Diagram 1 


G D E B 


AB:GB::4:3, a diatessaron interval 

AB:DB::2:1, a diapason interval 

AB:EB::4:1, a double diapason interval 
Therefore 

GB = diatonic lichanos hypaton 

DB = mese 

EB = nete hyperbolaion 
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Divide GB in two δι Ζ 
Divide DB into three parts and subtract one, leaving HB 
Diagram 2 
A | | pie] Ι 
a D ZHE Β 
GB:ZB::2:1, ἃ diapason interval 
DB:HB::3:2, a diapente interval 
Therefore 
ZB = nete synemmenon ( = diatonic paranete diezeugmenon) 
HB = nete diezeugmenon 
Double HB to form ΘΒ 
Divide ©B into three parts and subtract one, leaving KB 
Double KB to form LB 
Diagram 3 
Ἀ-.--ἰ | mmm 1 Ὁ ἢ 
L ce DK ZH E B 
©B:HB::2:1, a diapason interval 
©B:KB::3:2, a diapente interval 
LB:KB::2:1, a diapason interval 
Therefore 
ΘΒ = hypate meson 
KB = paramese 
LB = hypate hypaton 
Add 1/8 EB to itself making MB 
Add 1/8 MB to itself making NB 
Add 1/3 NB to itself making EB 
Diagram 4 
ee ele οἷν ὁ. 


DKEZ HN ME B 


MB:EB::9:8, a whole-tone interval 

NB:MB::9:8, a whole-tone interval 

=B:NB::4:3, a diatessaron interval 
Therefore 

MB = diatonic paranete hyperbolaion 

NB = trite hyperbolaion 

EB = trite diezeugmenon 
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Add 1/2 &B to itself making OB 
Add ZO (= 1/2 EB) to OB making PB 
Divide GB into four parts and establish RB = 3/4 GB 
Diagram 5 
A 
LP G@OR DKE E B 


OB:£B::3:2, a diapente interval 
PB:£B::2:1, a diapason interval (the treatise omits this observation, 
although it is assumed.) 
GB:RB::4:3, a diatessaron interval 
Therefore 
OB = parhypate meson 


PB = parhypate hypaton 
RB = diatonic lichanos meson 


- Ἢ nete hyperbolaian 
- M diatonic perancte hyperbolaion 


- N τα hyperbolaion 
ΠΗ nete diezeugmenon 


= 7. nete synemmenon (= disionic paranete diezeugmeanon) 


- ἢ trite deizougmenon (= diatonic peranete synammenon) 


- K paramese 
- D mese 
- R distonic lichanos meson 


| 


Πορφυρίου εἰς τὰ ἁρμονικὰ Πτολεμαίου ὑπόμνημα 1.5 


(α) 
Ἐὰν διάστημα πολλαπλάσιον δὶς συντεθὲν ποιῇ τι διάστημα. καὶ 
αὐτὸ πολλαπλάσιον ἔσται. ἔστω τι διάστημα τὸ βγ' καὶ ἔστω πολ- 
5 λαπλάσιος ὁ β τοῦ γ' καὶ γεγενήσθω ὡς ὁ γ πρὸς τὸν β ὁ β πρὸς τὸν δ᾽ 


2 AF FmLa in marg. NaQaVfVk Il 3 ποιῇ)ποιεῖ ObOe! (corr. Oc2)PiQa(ante 
corr.)Xb ποιῇ ποιῇ AeGuVh ποιῇ [Γη] Aa τι om. ACDcEaEbEdefLcob 
(sup. lin. Oe? in marg. Ra8*)OcRb(in marg. Rb28)UpVh τῇ La Il 4 ἔστω 
(pr.) corr. Oc? 1 τι]δὲ Ag roivun(?) De τι om. he || 4-5 πολλαπλάσιον hePa 
(ante corr.) \| 5 ὁ (pr.)lro La | τοῦ By del. ante B τοῦ Ph | καὶ καὶ Mb | 
γεγενήσθω]γενέσθω he(praet. Ph)PjVa γενήσθω PaPiXbYa | ws om. Vb | 
τὸν β]τὸ B PiXb τὸν B οὕτως in marg. Ob>RaBORbBS || 
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PORPHYRY'S COMMENTARY ON ΡΤΟΙΕΜΥΘ HARMONICS 1.5 
(=D 99.1—103.25) 


1.1 

If a multiple interval twice combined makes some interval, this itself 
will be multiple. Let BG be some interval, and let B be a multiple of G2 and 
let it have been that as G is to B so is B to D. I say surely that D to G is a 


1Ob indicates propositions by underlining and with “propositio” in the 
margin (Ob3). Oe indicates propositions with brackets. Neither manuscript 
numbers propositions. The following “propositions” are indicated in Ob and 
Oc. 


Ob Oc 
1 (188.3) 1 (188.3) 
conversa superioris (2 [192.2]) 2 (192.2) 
3 (194.2) 3 (194.2) 
4 (198.2) 4 (198.2) 
5 (200.2) 5 (200.2) 
6 (202.2) 6 (202.2) 
6 (206.1) 6 (206.1) 
7 (210.2) 7 (210.2) 
8 (212.2) 8 (212.2) 
9 (214.2) 9 (214.2) 
10 (218.2) 10 (218.2) 
11 (220.2) 11 (220.2) 
11 (220.8) 
11 (222.1) 
11 (222.5) 
11 (222.8) 
11 (222.14) 
11 (224.3) 
11 (224.9) 11(224.9) 
2See n. 8 of the translation of the Division. 
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φημὶ δὴ καὶ τὸν ὃ πρὸς τὸν γ πολλαπλάσιον εἶναι. ἐπεὶ yap ὁ B τοῦ y 
πολλαπλάσιός ἐστι, μετρεῖ ἄρα ὁ γ τὸν β. ἦν δὲ ὡς ὁ γ πρὸς τὸν B, ὁ β 
πρὸς τὸν δ' ὥστε μετρεῖ καὶ ὁ γ τὸν δ' πολλαπλάσιος ἄρα ἐστὶ καὶ ὁ ὃ το 
γ. 


ee 


1 3n)8e he(praet. Ph)Vb | καὶ om. LaVfVk | πρὸν Of (corr. in marg. Of?) | 
τὸν γ]τὸ y DeXa | πολλαπλάσιον]-ον QaVfVk πολλαπλάσια FmLaNa |! 
1-2 rod y ...6 8B om. FmNa Il 2 πολλαπλάσιον Xa ἐστι orm. he | perpet)-<i 
Mb? μετρεῖς LaQaVfVk | ἦν corr. Oc? | δὲ]δὲ καὶ PjVa δ᾽ PaD | 6 (sec.) om. 
EaobRb | 6 y (sec.)}6 τρίτος Vb Il 3 τὸν (ργ.))δὸν ante corr. Rb | perpei]-et 
Mb? yerpeis he (praet. Ph) | καὶ (pr.) om. he (praet. Ph) | γ]γ καὶ am(praet. 
AaKbV1)Eaefob(praer. Pi)RbUp 8 PjVa | γ τὸν δ)γὸ he (τὸν sup. lin. Ph) | 
μετρεὶ δὲ καὶ ὁ γ τὸν B. ὁ y ἄρα καὶ τὸν ὃ μετρεῖ. add. post. ὃ (sec.) PjVa ll 
4 γ]τρίτου Vb Il 
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191] 
multiple interval. For since B is a multiple οὗ G, therefore G measures Β. G 


was to B as B was to D, and thus G measures D.3 Therefore, D is a multiple 
of G. 


3Isaac Argyros (Va) has: “and thus B measures D; and G measures B. 
Therefore, G measures D.” 
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4) 

Ἑὰν διάστημα δὶς συντεθὲν τὸ ὅλον ποιῇ πολλαπλάσιον" καὶ αὐτὸ 
πολλαπλάσιον ἕ ἔσται. ἔστω διάστημα τὸ By καὶ γεγενήσθω ws ὁ γ πρὸς 
τὸν B, οὕτω καὶ ὁ B πρὸς τὸν δ' καὶ ἔστω ὁ ὃ τοῦ γ πολλαπλάσιος. φημὶ 
καὶ τὸν β τοῦ γ πολλαπλάσιον εἶναι. ἐπεὶ γὰρ ὁ ὃ τοῦ Υ πολλαπλάσιύός 
ἐστι, μετρεῖ ἄρα ὁ γ τὸν ὃ. ἐμάθομεν δὲ ἄρα ὅτι ἐὰν ὦσιν ἀριθμοὶ 
ἀνάλογον ὁποσοιοῦν, ὁ δὲ πρῶτος τὸν ἔσχατον μετρῇ, καὶ τοὺς μεταξὺ 
μετρήσει. μετρεῖ ἄρα ὁ γ τὸν B- πολλαπλάσιος ἄρα ὁ β τοῦ γ. 


1 ἀντίστροφον Va ἀντιστρόφιον Pj | λὸ FmLaNa in marg. QaVfVk Il 2 
ποιῃ]ποιεῖ PbPjUp -ἢ Mb? Il 3 ἔσται]ξστω Vb Ι διάστημα [δὶς συντεθὲν τὸ 
ὅλον ποιεῖ πολλαπλάσιον Pc | γεγενήσθω]γενέσθω ΡΊΝΑΝΌ | ὡς]ὦ Ya | 
ylrpiros Vb | πρὸς πρὸς La Il 4 οὕτω]οὕτως PjVa | οὕτω xailotrws he 
(praet. Ph) | ὁ β]οβ Qa | τὸν τὸν 8 La ll 5 τὸν β]τὸ B PjVa | πολλα- 
πλάσιον)πολλαπλάσιος XaYa -ν quaes. De | εἶναι πολλαπλάσιον PjVa I 
6 ἐστι om. he | perpet]-<t Mb? μετρεῖ a PiXb | ylrpizos del. y sup. lin., ut 
passim Ph | τὸν δΙτοῦ ὃ am(praet. AaKbV1)Eaefob(corr. Oc2 ante corr. 
Ra)Rb τὸ ὃ Up | ἔμαθον Vb Cf. 122.61 δὲ]δ᾽ PaD om. OaRb del. Ra δὲ post 
corr, Oc? | ἄρα (sec.) om. he(praet. Ph)PjVaVb ! ὅτιϊδταν Up 11 7 ὁποσοι- 
οὐνἸὁποσοιοῦν ἀνάλογον PjVa ὁπόσοι οὖν MbXa ὁποσιοῦν Oc!(corr. 
Oc2)Pi | πρῶτος [μὲν] Vk | μετρῇ]-ἢ Mb? μετρέϊ amEaefhcobPb(-7 sup. 
lin. RbUp | τοὺς]τοὺς μὲν am(praer. Dc)Eaef(del. Oe2Ra)obUp II 8 y (pr.)] 
B ante corr. Ca\ τὸν β]τὸ B he (praet. Ph) Il 
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2.4 

If an interval twice combined makes a multiple whole, this itself will be 
a multiple. Let BG be an interval and let it have been as G was to B, simi- 
larly also B was to D. And let D be a multiple of G. I say that B is a multiple 
of G. For since D is a multiple of G, therefore G measures D. We know 
therefore that if—however many numbers then should be in proportion—the 
first measures the last, it will also measure those in between.5 Therefore, G 
measures B. Therefore, B is a multiple of G. 


4Isaac Argyros entitles this proposition: “the counterpart.” 

5Ph adds in the margin: ἐν ἐνάτω τοῦ ὀγδόου τῆς εὐκλείδου. This is a 
cross-reference to the seventh, not ninth, proposition of the eighth book of 
Euclid's Elemenis of Geometry, which proves the claim of lines 192.67. 
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10 


(y) 

Ἑπιμορίου διαστήματος μέσος, οὔτε εἷς οὔτε πλείους ἀνάλογον 
ἐμπεσεῖται ἀριθμός. ἔστω γὰρ ἐπιμόριον διάστημα τὸ Ay ἐλάχιστοι δὲ ἐν 
τῷ αὐτῷ λόγῳ τοῖς By ἔστωσαν ὁ δζ καὶ 66 οὗτοι οὖν ὑπὸ μονάδος μόνης 
μετροῦνται κοινοῦ μέτρου. ἀφεῖλον ἴσον τῷ θ τὸν Ce καὶ ἐπεὶ ἐπιμόριος ὁ 
ὃζ τοῦ 6, ἡ ὑπεροχὴ 7 δε κοινὸν μέτρον τοῦ τε δζ καὶ τοῦ θ' μονὰς ἄρα ἡ 
δε, οὐκ ἄρα ἐμπεσεῖται εἰς τοὺς δζ 6 μέσος οὐδείς. ἔσται γὰρ ὁ ἐμπίπτων 
τοῦ μὲν δζ ἐλάττων" τοῦ δὲ θ μείζων: ὥστε τὴν μονάδα διαιρεῖσθαι, ὅπερ 
ἀδύνατον. οὐκ ἄρα ἐμπεσεῖται εἰς τοὺς WC Θ οὐδείς. ὅσοι δὲ εἰς τοὺς 
ἐλαχίστους ἀνάλογον ἐμπίπτουσι. τοσοῦτοι καὶ εἷς τοὺς τὸν αὐτὸν λόγον 


1 Ae FmLaNa in marg. QaVEVk Il 2 Ἐπὶ μορίου Qa | μέσοεϊμέσοι amEaef 
hemuob(corr. Oc?)PjJRbUpVaVb (i.c., codd. praet. Vg) | οὔτε (pr.) om. 
BaVi | ets om. BaVi | ἀν- ἀνάλογον Fm Il 2-3 ἐμπεσοῦνται ἀνάλογον PjVa 
Il 3 ἀριθμοί PjVaVb | ἔσται LaNa | émpopiou Pa | ἐλάχιστοιϊἐλάχιστος 
PjVa ἐλάχιστον amEa(corr. Oe2)efobRbUp | δὲ]δ᾽ D Il 4 λόγω αὐτῶ ante 
corr. Zb | λόγω sup. lin. Ph | τοῖς] τῆς he (praet. Ph) | τοῖς ... θ]τῶ τοῦ β 
πρὸς τὸ γ. ἔστω ὁ τοῦ δῷ πρὸς τὸν & PjVa | ἔστησαν he (praet. Ph) | 
οὗτοι] -ι quaes. -s in marg. Oc? | μόνης [xowobv υποῖ Aa Ι! 5 μετροῦντε Zb | 
ἀφεϊλον]φηρήσθω PjVa | τῷ 6 τὸν]τὸ θ τῶ he (praet. FmPh) τῶ 6 τὸ 6 τῶ 
Fm | τὸν τὸ MbPjVa | (εἰζ PjVa -ε Mb? | ἐπεὶ om. Pi | ἐπιμόριος]μόριος 
FmLaQaNaPjVk ἐπι sup. lin. Vf ἔπι in marg. Xb  ἐπιμόριος ἐστὶν ὁ PjVa Il 
6 ὃζ (pr.)I@ he (praet. Ph) | ἡ ὑπεροχὴ ... δζ quaes. Oa ἡ ὑπεροχὴ ... τοῦ 
6 quaes. RaB“RbB* in marg. Re | ἡ (sec.) post corr. Oc? | δεηδ PjVa δὲ Ph 
(ante corr.)Ra(Se in marg. Ra®°)Rb(de in marg. Rb8°) | μέτρον om. Dec | 
μέτρον ἐστὶ τοῦ PjVal τε om. amEaefob RbUpVbD | 8¢ (sec. J. Κ' del. in 
marg. Ph! καὶ τοῦ 6 om. Oa Il 6-7 μονὰς ... 8¢8 om. Pj 16 ἡ (ter.)]6 BaVi ll 
7 δε]δ amEaefmu(corr. Mb2)ob(corr. Oe2)RbUpVb ηδ Va ἡ τετράς ante 
corr. Ph 1 οὐκ]οὐκέτι Va | rovslrops Ae[?]Vg2 | ὁδεῖς Ee | ἔστω Pj | em- 
πίπτων ante corr. Rall 8 δὲ]δε Vg(corr. Vg2) | θ]έννάτου Vb! ὥσται Mb Il 
8-9 ὅπερ avro πρῶτον 7 ἀδύνατον Vb Il 9 dpalay he (praet. Ph) | τοὺς 3¢ 
θ]τὸ δ(ϑ mu (τὸν ante corr. Zb) τὸν 38 amEaefobRbUpVb | δζ θ]δζ Lb | 
οὐδείς τις. D | δὲ]δ᾽ Ὁ Il 10 ἐλαχίστους (μέσοι) Ὁ | ἀνάλογον]-ν- corr. Oc? | 
τοσοῦτον Ea(ante corr.)ob (praet. Ra corr. Oc?) | καὶ καὶ 1.8 | τοὺς om. Pj | 
τὸν om. am(sup. lin. Dc)EaefobPhRbUp | αὐτὸν ay τοῖς λόγον PjVa | 
λόγους Ph Il 
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3. 

Neither one mean number nor many will fall proportionately between a 
superparticular interval. For let BG be a superparticular interval; and let DZ 
and © be the least numbers in the same ratio as BG. These then, by the unit 
alone, are measured by a common measure. I subtracted ZE equal to ©. And 
since DZ is a superparticular of ©, the excess DE is a common measure of 
both DZ and ©. Therefore, DE is a unit; therefore no mean will fall in 
between DZ ©. For the inserted mean is less than DZ and greater than ©; 
thus the unit will be divided, which is impossible.6 Therefore, nothing at all 
will fall in between DZ ©. However many means fall proportionately in 
between the least numbers, so many will also fall proportionately between 


6Vb renders this phrase: “thus the unit will be divided, which first of all 
indeed is itself impossible. 
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ἔχοντας ἀνάλογον ἐμπεσοῦνται" οὐδεὶς δὲ εἰς τὸ ὃζ 6 ἐμπεσεῖται. ὥστε 
οὐδὲ εἰς τὸ βγ ἐμπεσεῖται. 


1 ἀνάλογον Ef | ἐμπεσοῦνται)ἐμπεσεῖται am(praet. Dc)Eaefmu(corr. Mb” 
post em. Μαβο)γοδ(ἐμπεσοῦσι ἘΔ") Εδ(ἐμπεσοῦσι Rb®)UpVb | οὐδεὶς ... 
ἐμπεσεῖται om.KbVI del. Oc? Il 1-2 οὐδεὶς ... ἐμπεσεῖται om. Mb in marg. 
Mb? 111 δὲ]δ᾽ D | rdlrovs hcMb2PjVaD τὸν Dc | éumecetratléprimre 
Mb2PjVa ll 1-2 ὥστε ovdéelovdeis ἄρα Mb? Il 2 οὐδὲ om. he (praet. Ph) οὐδ᾽ 
D εἰς]εἰ ante corr. in marg. Pa om. FmNa| τὸϊτὸν amEaefob(corr. Oc2)Rb 
UpVb τοὺς hcMb2PjVaD | Byl3d0 τρεῖς ante corr. Ph Il 
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those having the same ratio.”? None will fall in between the interval DZ ©; 
thus none will fall in between the interval BG. 


7Note in margin of Rb: [toy ἐμπεσοῦσι] sed hoc tempus non est in usu. 
scrib. ἐμπεσοῦνται. 


198 


(8) 

"Edy διάστημα μὴ πολλαπλάσιον δὶς συντεθῇ. τὸ ὅλον οὔτε πολλα- 
πλάσιον ἔσται οὔτε ἐπιμόριον. ἔστω γὰρ διάστημα μὴ πολλαπλάσιον τὸ 
By καὶ γεγενήσθω ὡς ὁ γ πρὸς τὸν B, ὁ β πρὸς τὸν δ' λέγω ὅτι ὁ ὃ τοῦ γ 
οὔτε πολλαπλάσιος οὔτε ἐπιμόριός ἐστιν’ ἔστω γὰρ πρῶτον ὁ ὃ τοῦ γ 
πολλαπλάσιος. οὐκοῦν ἐμάθομεν ὅτι ἐὰν διάστημα δὶς συντεθὲν τὸ ὅλον 
ποιῇ πολλαπλάσιον, καὶ αὐτό ἐστι πολλαπλάσιον. ἔσται ἄρα ὁ β τοῦ γ 
πολλαπλάσιος: οὐκ ἦν δέ ἀδύνατον ἄρα τὸν ὃ τοῦ γ εἶναι πολλα- 
πλάσιον. ἀλλὰ μὴν οὐδὲ ἐπιμόριον. ἐπιμορίου γὰρ διαστήματος μέσος 
οὐδεὶς ἀνάλογον ἐμπίπτει' εἰς δὲ τοὺς by ἐμπίπτει ὁ B: ἀδύνατον ἄρα τὸν 
ὃ τοῦ y ἣ πολλαπλάσιον ἣ ἐπιμόριον εἷναι" ὅπερ Eder δεῖξαι. 


1 ἃς FmLaNa in marg. QaVfVk Il 2 μὴϊμὲν he (praet. Ph) om. PjVbXb | δὲς 
sup. lin. Ph | συντεθῇ]οὖν τεθῇ ναι Qal?]Vf οὖν τεθῆναι La(ovy quaes., 
συντε in marg La2)Vk οὖν τεθεῖναι FmNa | τὸὐϊτὸν Vb | οὔτε]δ re Qa ὅτε 
FmNa ὅτι La(quaes.)VfVk Il 3 otrelotr’ D | éorwléora: FmLaNa (+ 
quaes.) | 4 y (pr.)ly οὔτε De | τὸν β]τὸ B Xa! λέγων ante corr. Qa! ws in 
marg. post λέγω Ob>RaBoR bB° | ὅτιϊοὕτως amEaefmuob(quaes. Ob3)RbUp 
Vb ὅτι post corr. Vg sup. lin. Mb? ὃ (sec.)l8¢ amEaefob(praer. OcRa, 
corr. Ob») ὃ post corr. La ll 5 οὔτε (pr.) ... y om. Ca (in marg. Ca?) | οὔτε 
(sec.)lobr’ Ὁ | ἐπιμόριον Fm | yap om. Vg! πρῶτος BaLaLcVk | δὶδὲ VhVI 
Il 6 οὐκοῦν om. PjVa | ἐμάθομεν δὲ ὅτι PjVa | συντεθὲν]-τε- sup. lin. Yal τὸ 
om. La 11 7 ποιεῖ he(praet. Ph)PaPcPi | καὶ ... πολλαπλάσιον in marg. Zb? 
(?) 1 7-9 καὶ ... πολλαπλάσιον in marg. Ph? || 7 αὐτός BaDbViZb | ἐστι] 
ἔσται Oal ἐστι πολλαπλάσιον]πολλαπλάσιον ἔσται PjVa | ἄρα καὶ PjVa Il 
8 ἀδύνατον om. he (praet. Ph) || 9 οὐδὲ]οὐδ᾽ D | μέσοτ]μέσης he (La? praet. 
Ph) μέσεις ante corr. Ph μέ Eaob (praet. Ra, corr. Ob°{?] μέσοι Oc?) Il 10 
ἀνάλογος ante corr. Xa ἐμπίπτει (ργν.)ἐνέπιπτεν he | εἰς ... dylade δ᾽ 
FmNaPhQaVf 3° Vk ὦ δ᾽ La | déJaccens. post corr. Vb 1 rovs|rév KbVI1 | 
dy]3 amEsefmu(corr. Mb*)ob(corr. Ob30e?Ra)Vb γὸ Up | ἐμπίπτει(Ξες.}} 
ἐπίπτει Vb Il 10-11 ἀδύνατον ... δεῖξαι om. he 11 10 ἄρα sup. lin. Ra II 11 
δ] PjVal ὃ τοῦ γ]8γ amEaefmu(Al Mb*)ob(/ litt. sup. lin. Ob?)PbRbUp 
(corr. in marg. Up*)VbVg | ἢ πολλαπλάσιον bis Ya | ὅπερ ἔδει δεῖξαι om. 
PjVa Il 
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4. 

If a non-multiple interval is twice combined,® the whole will be neither 
multiple nor superparticular. For let there be a non-multiple interval, BG, 
and let it have been that as G was to B so B was to D. I say that D is neither 
a multiple nor ἃ superparticular of G; for in the first place let D be a multiple 
of G; accordingly, we learned that if an interval twice combined makes a 
multiple whole, then this itself is multiple. Therefore, B will be a multiple of 
G. But it was not; therefore it is impossible for D to be a multiple of G. Yet 
it is truly not a superparticular. For no mean falls proportionately between a 
superparticular interval, and B falls in between DG. Therefore, it is impossi- 
ble for D to be either a multiple or a superparticular of G, which it was nec- 
essary to show.? 


8Dec appears to be executed by at least three scribes, two of which write 
out this portion of Porphyry’s commentary. The hands change after the first 
syllable of συντεθῇ. 

INo Porphyry manuscript contains the last sentence as indicated in the 
edition and translation. he omits the sentence entirely. The remaining manu- 
scripts have By for ὃ τοῦ y at line 11 (Va has 8 τοῦ y). Although By is not a 
multiple (this was assumed in line 3), it could be a superparticular interval. 
The specific aim of the proposition is to show that dy is neither multiple nor 
superparticular. Cf. Division (130.1-2). 


(a0) gle 
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(ε) 

Ἐὰν διάστημα δὶς συντεθὲν τὸ ὅλον μὴ ποιῇ πολλαπλάσιον, οὐδὲ 
αὑτό ἐστι πολλαπλάσιον. ἔστω γὰρ διάστημά τι τὸ By καὶ γεγενήσθω 
ὡς ὁ γ πρὸς τὸν β' ὁ β πρὸς τὸν δ' καὶ μὴ ἔστω ὁ ὃ τοῦ y πολλαπλάσιος. 
λέγω ὅτι οὐδὲ ὁ β τοῦ y πολλαπλάσιος ἔσται" εἰ γὰρ ἢ πολλαπλάσιος, 
ἔσται ὁ ὃ τοῦ γ πολλαπλάσιος" οὐκ ἄρα ὁ β τοῦ γ ἔσται πολλαπλάσιος. 


1 AC FmLa in marg. NaQaVfVk Il 2 τὸϊτὸν Vb om. Xa | ποιεῖ Kb | οὐδὲ] 
οὐδ᾽ Ὁ Ii 2-3 οὐδὲ τὸ αὐτὸ Ba || 3 yap om. Ph | τι sup. lin. Vg τι om. he | 
rolr@ CaRc | γενέσθω PjVa Il 4 ws om. CaLaRcVfVk | 8 (pr.) corr. Aal ὃ 
(pr.)la Aa τὸν δέ V11 6 δ]δ he (praet. Ph) ὁ [δὲ] ὃ Aa (δὲ quaes.) Il 5 λέγω 
δὲ ὅτι Ph | λέγω ... πολλαπλάσιος om. EfKbV1 | οὐδὲ]οὐδὴ amEaob(corr. 
Ob?Oe?Ra)XaYa οὐδ᾽ Pa | ἕσταιϊέστίν he om. Ca (ἔστιν sup. lin.) || 5-6 
ἔσται ... πολλαπλάσιος (sec.) om. Vb Il 5 ἔσται [καὶ ὁ ὃ τοῦ y πολλα- 
πλάσιος  Ρ] | eile Γ() post corr. Vg | γὰρ [ul Aa | ἡ] ἦν he ἔσται PjVa 
quaes. Ob? (ἔστι in marg.) 1} 6 ἔσται (pr.)léorw amEaefob(quaes., corr. 
Oc?RaB*)Rb(corr. in marg. Rb3*)Up ἔσται καὶ PjVa ἦν ἂν in marg. 
Ob>RaBoRpBe | ἔσται (pr.) ... πολλαπλάσιος (Sec.) in marg. Pb | y (pr.)] 
τρίτον EfYa | πολλαπλάσιος (ργ.))πολλαπλάσιοι PiXb (ante corr.) ob μὴν 
δέ add. he (οὐκ ἦν δέ Ph) οὐκ ἔστι δέ add. Ob*Oc2(od ἐστι 3€)Ra*Rb*V 2 
οὐκ ἔσται δέ in marg. ἈΔΒΟΒΌΒο [οὐκ ... πολλαπλάσιος]ἀλλ᾽ οὐκ ὑπόκειται 
ὁ ὃ τοῦ Γ πολλαπλάσιος. οὐδὲ ὁ β τοῦ Γ ἄρα ἔσται πολλαπλάσιος PjVa 
om. he | ἔσται (sec.) om. Call 
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5: 

If an interval twice combined does not make a multiple whole, then it 
itself is not multiple. For let BG be some interval, and let it have been as G 
was to B so B was to D. And let D be a non-multiple of G. I say that B will 
not be a multiple of G; for if 1110 was a multiple, then D will be a multiple of 
G. Therefore, B is not a multiple of G.1! 


10for if it,” i.e., B of G. Cf. Division (132.56). 
In lieu of this line, Isaac Argyros has: “But D is not assumed to be a 
multiple of G. Therefore B will not be a multiple of G.” 
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(s) 

Τὸ διπλάσιον διάστημα ἐκ δύο τῶν μεγίστων ἐπιμορίων συνέστηκεν. 
ἕκ τε τοῦ ἡμιολίου καὶ ἐκ τοῦ ἐπιτρίτου. ἔστω γὰρ ὁ μὲν α τοῦ β 
ἡμιόλιος ὁ δὲ β τοῦ γ ἐπίτριτος λέγω ὅτι ὁ α τοῦ γ ἐστὶ διπλάσιος. ἐπεὶ 
γὰρ ἡμιόλιός ἐστιν ὁ α τοῦ β. ὁ ἄρα α ἔχει τὸν β καὶ τὸν ἥμισυν αὐτοῦ. 
δύο ἄρα οἱ α ἴσοι εἰσὶ τρισὶ τοῖς β. πάλιν ἐπεὶ ὁ β τοῦ γ ἐστὶν ἐπίτριτος, 


1 Ay FmLaNa in marg. QaVfVk Il 2 τῶν om. Vb | ἐπιμορίων]-ιμ- sup. lin. 
Mu Il 3 ἕκ (pr.) ... ἐπιτρίτου om. he | τε om. Vb sup. lin. Mu | καὶ ἡ ἐκ PaPc 
| ἐκ (sec.) om. PjVa | ἔστω]ἔσται he (praet. FmPh) | μέν om. he | αἰπρῶτος 
De I 4 ἡμιόλιον FmNa ἡμιόλιον LaQaVfVk  β]τοῦ 8 DbLcMaZb corr. 
MuPc δεύτερος ante corr. Ph (ut passim) | 1 litt. del. ante y (pr.) Rb | y 
(pr.)|tpirov ante corr. Ph (ut passim) | ὅτι ὅτι Aa | ὅτι ἔστιν ὁ he | ὁ 
(sec.)]ro amEaefmuob(corr. Oc2)RbUpVb Il 4—5 γ ἐστὶ ... τοῦ om. Ba ll 4 
ἐστὶ om. he | διπλάσιον amEazefmu(praet. Ba)ob(corr. Oe2)QaRbUpVbVk 
| ἐπεὶ]ἐπὶ amEaOf(corr. Of2)Ya Il 4-5 ἐπεὶ yap bis Ob! et Ob? Il 5 8 (pr.)ly 
Ca(8 in marg.) ἴα (sec.) om. Vb | a (sec.) [τοῦ B] Pb | τὸν (sec.)]r6 
Oce?2PjVa | ἥμισυν] ἥμισυ amEaefob(corr. Ra)PjUpVa ἥμισ Zb Il 6 δύω Ob | 
οἷ α post. corr. Aa| τρεισὶ(2) quaes. Ob (τρεισὶ in marg.) | ἐπεὶ om. he | 8 
(sec.) sup. lin. Mb om. ef | y om. La | ἐστὶν]ἐστὶ D om. he | ἐπίτριτός ἐστιν 
PyVa Il 
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6. 

The duple interval is put together from the two greatest superparticulars, 
from the sesquialter and from the sesquitertian. For let A be a sesquialter of 
B, B a sesquitertian of G. I say that A is duple of G. For since!? A is a ses- 
quialter of B, A therefore holds B and half of it. Therefore, two A’s are 
equal to three B’s. Again, since B is a sesquitertian of G, B therefore holds 


12With the repetition of ἐπεὶ yap on f. 95r of Ob, a new hand takes over 
the writing of the text, Ob2. 
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εν J a ‘ a [ , Cs ¢ oN ν , 
ὁ ἄρα β ἔχει τὸν γ καὶ τὸ τρίτον αὐτοῦ. τρεῖς ἄρα οἱ β εἰσὶν ἴσοι τέσσαρσι 
τοῖς y. ὁ ἄρα a ἶσος ἐστὶ δυσὶ τοῖς γ. διπλάσιος ἄρα ἐστὶν ὁ α τοῦ γ. 


1 τὸν] τὸ Cahe(praet. Ph)Rc | τὸϊτὸν amEaefLbOaob (corr. Oc?) | τρίτον] 
Oc | ἴσος τρεῖς ἄρα οἱ β εἰσὶν ἴσοι, καὶ λοιπὰ in marg. Mb! del. Mb? Il 1-2 
τρεῖς ... y (pr.)lréocapes ἄρα οἱ y, ἴσοι εἰσὶ τρισὶ τοῖς B. δύο ἄρα οἱ a 
ἴσοι εἰσὶ τέσσαρσι τοῖς γ. PjVa ll 1 β(Ξες.))δύο amEaEf(del., 8 sup. lin. 
Ἐδ)πιυ(ργαεῖ. O δύο del. Mb2)obYa! δύο del., β add. Ob*Oc2Ya2I litt. del. 
post δύο, add. 8 Mb* εἰσὶνΐ.} Fm | τέσσαρσιϊτέσσαρσοι NaQaVfVk τέσ- 
capow obRb réa-capes ante corr. Xa τέτταρσι D Il 2 διπλάσιον he (praet. 
FmPh) | ἄρα (sec.) [oddeis] Vk | ἐστὲν om. he | τοῦ γ]τοῦ τρίτον ef Il 
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G and the third of it. Therefore, three B’s are equal to four Ο᾽ 5.13 Therefore, 
A is equal to two G’s. Therefore, A is a duple of G.!4 


13After this line, Isaac Argyros adds: “Two A’s are equal to four G’s.” 


Cf. Division (138.6). 


14Porphyry omits the explicit connections found in the Division 6 


(138.5—6) and in the Latin version, 2A=3B, and 2A=4G. 


10 


Mb? adds: 


ἄλλως τὸ διπλάσιον. ὦ ὑπέρεχι τὸ β τοῦ γ τρίτον μέρος ἐστὶ τοῦ y 
ἕκτον δὲ τοῦ α. τὸ ἄρα α τοῦ γ διπλάσιον" ὅτι δὲ τρίτον τοῦ γ. 
φανερὸν ξιπερ ἐστι γ' τὸ β τοῦ y ὅτι δὲ ἕκτον τοῦ a: καὶ τοῦτο [7] 
συνάγεται ἐκ τοῦ τὸ αὐτὸ τέταρτον εἶναι τοῦ β τὸ δὲ ἥμισυ τοῦ β 
τρίτον τοῦ α' ἕιπερ ἡμιόλιον τὸ a τοῦ β. ἄλλως τὸ αὐτὸ ἀντιστόφως 
εἰλήφθω τὸ α τοῦ γ διπλάσιον ἥμισυ ἄρα τοῦ α τὸ γ διηρήσθω 
εἰλήφθω διηρήσθω τὸ a εἰς ιβ μόρια. πρὸς δὴ τὰ ἕξ ἔσται διπλάσιον 
πρὸς δὲ τὰ ὀκτὼ ἡμιόλιον ἣ πρὸς τὰ ξξ ἐπίτριτα. ἔστω δὴ τὸ α τοῦ θ 
διπλάσιον καὶ εἰλήφθω τὸ β τοῦ γ ἐπίτριτον λέγω ὅτι τὸ α τοῦ β 
ἡμιόλιον καὶ ἔμπαλιν διηρήσθω yap [7] ἑξῆς ὡς πρὸς [7] καὶ ὁμοίως: 
ἔστω τὸ a τοῦ β ἡμιόλιος καὶ τὸ B τοῦ γ ἐπίτριτος. 


3 legi non potest \| 6-7 εἰλήφθω ... εἰλήφθω del. | 8 ἡμιόλιον [πρὸς ἢ |! 
10 legi non potest 


The scholion provides two more arguments regarding the composition of 


the duple from the two greatest superparticulars. The first argument notes 
that the excess of B over G is a third part of G and a sixth part of A. (Thus B 
is a sesquitertian of G.) Thus A is a duple of G. This excess, a third of G and 
a sixth of A, is also a fourth of B. Doubling the excess makes half of B and a 
third of A, so A is a sesquialter of B. The second demonstration divides A 
into twelve parts, noting that twelve is the double of six and the sesquialter 
of eight. Eight is the sesquitertian of six. Then A is established as the double 
of G and B as the sesquitertian of G. 
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Οὐδεὶς πολλαπλάσιος σύγκειται ἐξ ἐπιμορίων λόγων, εἰ μὴ μόνος ὁ 
διπλάσιος. εἰ γὰρ δυνατόν, ἄλλος πολλαπλάσιος λόγος 6 ay συγκείσθω 
ἐκ δύο ἐπιμορίων λόγων τοῦ τε αβ καὶ τοῦ γβ᾽ καὶ ἔστω ὁ μὲν ὃ τοῦ € 
ἡμιόλιος" ὁ δὲ ε τοῦ ¢ ἐπίτριτος. διπλάσιος ἄρα ἐστὶν ὁ ὃ τοῦ ζ καὶ ἐπεὶ 
τῶν ἐπιμορίων λόγος μέγιστος ἐστὶν ὁ ἡμιόλιος, δεύτερος δὲ ὁ ἐπίτριτος, 
εἷς τῶν δε ε λόγων ἑνὶ τῶν αβ By Fro ὁ αὐτός ἐστιν ἣ ὁ ἕτερος τοῦ 
ἑτέρου: ἢ ἀμφότεροι αμφοτέρων μείζονες" ὅπως δ᾽ ἂν ἔχῃ, ὁ ὃ πρὸς τὸν C 


1 A@ LaNa in marg. FmQaVfVk | Οὐδεὶς Ὁ deest Ph(Ov add. Ph2)Vf | 
πολλαπλάσιος]πολλαπλάσιον he (praet. LaPh) | δύο sup. lin. ante λόγων 
Pg? | μόνον ante corr. EaEe || 2 διπλάσιον he (praet. LaPh) | εἰ ... πολλα- 
πλάσιος om. Pa (in marg. Pa?) | δυνατόν, ἄλλος]ᾶλλου δυνατόν ante corr. 
FmNa | ἄλλος]ᾶλλου he (praet. LaPh) | πολλαπλάσιον he (praet. LaPh) | 
λόγος om. Pc Il 3 δύο]β he (praet. Ph) | ἐπιμορίων]μορίων LaVfVk | 
Adywy)Ao0~{?) Pc laB ... γβ]δε καὶ e€ Va (a8 καὶ By. καὶ ἐκκείσθωσαν δύο 
λόγοι Gre in marg.) | τοῦ (sec.) om. Pi | γβ]βγ hcOb3Oe2Pj | καὶ ἐκκείσ- 
θωσαν δύο λόγοι Gre be καὶ εζ add. post By Pj | pev]uev Vg | ὃ rodlrod ὃ 
τοῦ he (praet. Ph) | € sup. lin. Aa ll 4 δὲ εἰδὲ τοῦ € he (praet. Ph) | ἐπίτριτος 
... τοῦ Cin marg. Rc | διπλάσιος]τριπλάσιος amEaefhcemu(corr. Mb2)ob 
(praet. Ra, corr, Ob}Oe2)UpVb (i.¢., codd. praet. Ob}Oe2PjRaRbVaVgMb~) 
in marg. Ra®*RbB* | Gpalap’ D | ἐπεὶ] ἐπὶ amefob(corr. Ob*Oe?Ra!*)Rb 
(corr. Rb¥)Up Il 5 émpopiwy]yopiwy PiPjXb | Adyos)Adywy Ra(post em.) 
Rb quaes. Ob>(Adywy in marg.)PjVa | μέγιστος μὲν ἐστὶν PjVa | δὲ ὁ]δ᾽ ὁ 
PaD | 6 elslaccent. corr. Oc? | δεὶδὲ ante corr. Ra | Be eC λόγων]δὲ ἕξ 
λογῶν Oc! (corr. Oc?) | e(is¢ he (ς quaes., € sup. lin. Ph) | ἥτοι]ῆ, τοι Vb Fj 
τοῖς LaVk ἔτοι Ob? (corr. Ob3) | ὁ (pr.) om. OaV1 Il 7 appdrepolaudore- 
pos he (praet. Ph) | peiCoves]neiCous PjVa μείζονες Vb 1 δ᾽]δὲ Ob | ἔχῃ] ἔχοι 
PjVal τὸν]τὸ Ag Il 
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No!5 multiple is put together from two!® superparticular ratios, except 
for the duple. For if it is possible, let A:G be another multiple ratio put 
together from two superparticular ratios, from A:B and G:B; and let D be a 
sesquialter of E, and E a sesquitertian of Z. Therefore, D is a duple of Z. 
And since the greatest of the superparticular ratios is the sesquialter and the 
second greatest is the sesquitertian, one of the ratios D:E, E:Z is the same as 
one of the ratios A:B, B:G, and the other is greater than the other, or both 
are greater than both. If this should be the case, then D holds a greater ratio 


ISVf makes no break at this point, but rather begins a new section, 
marked with λθ and a large, red tau, at the beginning of the next line, which 
begins with the piwy of ézipopiwy. Thus, the new section begins Twy 
λόγων instead of with Οὐδεὶς. This error may be due to a second scribe or 
the decorator, since the scribe of the text omitted the O- of Οὐδεὶς, similar 
to his omission of the first letter of each proposition. 

16That the proof is restricted to two superparticular ratios is made 
explicit in Pg. 


Go gle 


207 


208 
μείζονα λόγον ἔχει ἥπερ ὁ α πρὸς τὸν γ' ὅπερ ἀδύνατον. τῶν γὰρ πολλα- 


πλασίων λόγων, ἐλάχιστός ἐστιν ὁ διπλάσιος. οὐδεὶς ἄρα λόγος πολ- 
λαπλάσιος σύγκειται ἐκ δύο ἐπιμορίων λόγων, εἰ μὴ μόνος ὁ διπλάσιος. 


1 μείζνᾳ VF Il 2 ἐλάχιστον AcDcEaEbEdEfLaLcob(corr. Oce?)QaOc!(-v 
quaes. -ς in marg. Oc2)RbUpV£VhVkYa (-s sup. lin. Ya?) Il 
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to Z than does A to G, which is impossible. For of multiple ratios, the least 
is the duple. Therefore, no multiple ratio is put together from two superpar- 
ticular ratios, except for the duple.!7 


17The argument here could be more explicit. It runs thus. Suppose A:G 
is a multiple ratio, not duple, and put together from two superparticulars 
A:B and B:G. From the first part of the proposition as it appears in Porphyry 
(202.2—204.2), we know that the sesquialter, ¢.g., D:E, and the sesquitertian, 
e.g., E:Z, make a duple D:Z. Porphyry then claims that the sesquialter and 
the sesquitertian are the two greatest superparticulars, although neither he 
nor the Division prove this to be so. The tricky part of the proof concerns the 
relationships of D:E and E:Z to A:B and B:G. Tacitly assuming that A:B 
and B:G are different ratios, and that at least one of D:E, E:Z differs from at 
least one of A:B, B:G, Porphyry claims that one of D:E, E:Z may be the 
same as one of A:B, B:G. If so, the other of D:E, E:Z is greater than the 
other of A:B, B:G, since D:E, E:Z represent the two largest superparticulars. 
Therefore D:Z is larger than A:B; but since D:Z is duple, and since the duple 
is assumed—not proven—to be the smallest multiple, A:G is smaller than 
the smallest multiple, which is impossible. In the other case where each of 
D:E and E:Z is larger than each of A:B and B:G, the proof is the same. This 
proof achieves a degree of generality in that it never assumes the ability to 
distinguish between A:B and B:G, but simply assumes that each is superpar- 
ticular and different from one another. The latter assumption follows 
directly from the second proposition, which states that if an interval doubled 
produces a multiple whole, the original interval is multiple. If A:B::B:G, 
since A:G is assumed to be multiple, then A:B is multiple, which is impos- 
sible. It is noteworthy that the subject of discourse in this proof is ratio 
(λόγος) rather than interval (διάστημα). 
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‘Ex τοῦ διπλασίου διαστήματος καὶ ἡμιολίου, τριπλάσιον διάστημα 
γίνεται. ἔστω γὰρ ὁ μὲν a τοῦ β διπλάσιος: ὁ δὲ β τοῦ γ ἡμιόλιος. λέγω 
ὅτι τὸ a τοῦ γ ἐστὶ τριπλάσιον" ἐπεὶ γὰρ ὁ a τοῦ β ἐστὶ διπλάσιος, ὁ α 
ἄρα isos ἐστὶ δυσὶ τοῖς β. πάλιν ἐπεὶ ὁ β τοῦ γ ἐστὶν ἡμιόλιος, ὁ ἄρα β 
ἔχει τὸν γ καὶ τὸν ἥμισυν αὐτοῦ. δύο ἄρα οἱ B, ἴσοι εἰσὶ τρισὶ τοῖς y δύο 
δὲ οἱ B, ἴσοι εἰσὶ τῷ a: καὶ ὁ a ἄρα τριπλάσιος τοῦ γ. 


1 μ FmLaNa in marg. QaVfVk II 2 καὶἸκαὶ τοῦ Vb | καὶ ἡμιολίουϊἡμιόλιος 
he (praet. Ph) | τριπλάσιος Ph (-v sup. lin.) | διάστημα]σύστημα ante corr. 
Re διάστημος Qa li 3 yap sup. lin. Vgla τοῦ BlaB Mb Ι 4 ὅτι quaes. Ob} 
(ἐπεὶ in marg.) | τὸ ὁ Oe2UpD τὸ in ras. Ma τὰ PiXb ! y ... τοῦ om. ob 
(corr. Oe2Ra®°)Rb(corr. Rb®°) | τριπλάσιον ἐστὶν PjVa | τριπλάσιονἶτρι- 
πλάσιος Ὁ διπλάσιον ante corr. Ef (τρι- sup. lin.) τριπλάσιον in ras. Ma | 
a (sec.)lroO a PjVa | διπλάσιος]τριπλάσιος ante corr. Ph διπλάσιον Mb Il 
4-5 ὁ ἄρα a CaheRc (post em.) ll 4 a (ter.) in marg. Mb Il 5 ἐπεὶϊ..} Ph | 
Tot. ] Ph ll 6 τὸν γ]τὸ y he (praet. Ph) | τὸν ἥμισυν]τὸ ἥμισυν QaVaVfVk 
τὸ ἥμισυ FmLaNaOe?Pi τὸν ἥμισυ amEaefLbob(praer. Pi corr. Ra)Up | οἱ 
om. Vb | οἱ 8 quaes. a sup. lin RaRb (οἱ aB in marg. Ra’Rb!s) | β]δύο De | 
τοῖς om. AcDcEdefOc II 6-7 δύο δὲ οἱ Bloi δύο δὲ B he Il 7 δὲ] δ᾽ Ὁ | εἰσὶ 
om. Vg | a (sec.)|pa@ros Vb om. LaVfVk | ἄρα τριπλάσιος om. amEaefmu 
(ἄρα ἶσος ἐστὶ τρισὶ τοῖς y τριπλάσιος ἄρα ἐστὶν ὁ a τοῦ y Mb*)ob(rp1- 
πλάσι in marg. Ob3, τριπλάσιος sup. lin. Οε2, ἄρα τοῦ Γ τριπλάσιον in 
marg. ἘΔΒο) (ἄρα τοῦ γ τριπλάσιον in marg. ἘΌΒΟΠΡΝΌΥ (ἄρα τρι- 
πλάσιος ἐστὶ sup. lin. Vg?) | ἄρα ... γ(ἄρα ἴσος ἐστὶ τρισὶ τοῖς Γ΄ τριπλά- 
σιος ἄρα ἐστὶν ὁ A) τοῦ Γ. DI τριπλάσιος ... ylioos ἐστὶ τρισὶ τοῖς y. Oa 
ἄρα τριπλάσιος ἐστὶ τοῦ γ. καὶ σύγκειται ἐκ διπλάσιος τοῦ α πρὸς τὸν β. 
καὶ ἡμιόλιος τοῦ β πρὸς τὸν y PjVa τοῦ γ τριπλάσιος he | τοῦ]τῷ CaRc | 
τοῦ γ del. RaRb Il 


Gougle 


7. 

From a duple interval and a sesquialter, a triple interval comes about. 
For let A be a duple of B, and B a sesquialter of G. I say that A is a triple of 
G,!8 for since A is a duple of B, therefore A is equal to two B's. Again, 
since B is a sesquialter of G, therefore B holds G and a half of it. Therefore, 
two B's are equal to three G’s; and two B's are equal to A. And A therefore 
is a triple of G.!9 


186 a ... τριπλάσιος is preferable here. Cf. Division (140.4). 

19For line 7, hc has 6 a ἄρα τοῦ γ τριπλάσιος. Other manuscripts, 
except Va, originally had 6 a τοῦ Γ. Va is unique. he, with the exception of 
La, continues on to the next proposition (Eay ἀπὸ ἡμεολίου) without a 
break or designation in the margin. La marks off the next proposition with 
an uppercase ‘E and with a new numerical designation, pa. Va has ζ(ητῆς τὸ 
λεῖπον εἷς τὸ ὄπισθεν καταβάτον τοῦ παροντεθέντος pixpou φύλλου ἔνθα 
τὸ σίγνον in red, directing the reader to the previous folio, f. 179, of differ- 
ent size, where the treatise continues in the original hand. 

Isaac Argyros concludes this proposition thus: “And A therefore is equal 
to three G’s. A therefore is a triple of G. And the triple is joined together 
from the duple of A to B and from the sesquialter of B to G.” Mb~ has: 
“And therefore A is equal to three G’s; A therefore is a triple of G.” 
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‘Eay ἀπὸ ἡμιολέου διαστήματος ἐπίτριτον διάστημα ἀφαιρεθῇ, τὸ 
λοιπὸν καταλείπεται ἐπόγδοον. ἔστω γὰρ ὁ μὲν a τοῦ β ἡμιόλιος" ὁ δὲ y 
τοῦ β ἐπίτριτος: λέγω ὅτι ὁ a τοῦ γ ἐστὶν ἐπόγδοος. ἐπεὶ γὰρ ὁ a τοῦ β 
ἐστὶν ἡμιόλιος, ὁ ἄρα a ἔχει τὸν β καὶ τὸ ἥμισυ αὐτοῦ. ἡ ἄρα οἱ a, ἴσοι 
εἰσὶ ιβ τοῖς β' πάλιν ἐπεὶ ὁ γ τοῦ B ἐστὶν ἐπίτριτος, ὁ ἄρα γ ἔχει τὸν β 
καὶ τὸ τρίτον αὐτοῦ. 6 ἄρα οἱ γ ἴσοι εἰσι ιβ τοῖς β' ιβ δὲ οἱ β ἴσοι εἰσὶν ἡ 
τοῖς α΄ ἡ ἄρα οἱ a ἴσοι εἰσὶν ἐννέα τοῖς γ' ὁ ἄρα a ἴσος ἐστὶ τῷ γ καὶ τῷ 
ὀγδόῳ αὐτοῦ" ὁ ἄρα a τοῦ γ ἐστὶν ἐπόγδοος. 


1 μα in marg. La Il 3 λειπὸν Pa | γὰρ om. Vg | αἰτοῦ a PjVa | τοῦ quaes. 
ante y Pc | ylrod y Pj τρίτος Vb ll 4 ὅτι ὁ α]ὅτι τὸ a am(ante corr. Aa)Eaef 
Fmmu(corr. Rc2)Naob(corr. Oe2)PhQaRbUp(6 sup. lin. Up2[?]) VbVg (i.e., 
codd. praet. AaLaPjVaVfVk) | γὶς Pi | ἐστὶν om. Dc | ἐπόγδοον he | ὁ a τοῦ 
β)ό αὐτοῦ β he (praet. FmPh -r- sup. lin. Na -τ post 6[?] La) Il 5 ἔχειν Xb! 
β)δεύτερον Ph τὸ ἥμισυϊτὸν S he (praet. La -ν quaes. Ph) τὸ ἥμισυν Vb 
τὸν ἥμισυ De | qloi ἡ Up ἐν Vb ἦ Aa(quaes.)Ca Rc 9 KbVI accent. del. Vg 
ἡ Ba ἡ ἢ am(praet. AaKbV1)EaEdefob(del. Oe2, corr. Ra) ὀκτὼ hcOe?2D Il 
5-6η dpa ... τοῖς Bls ἄρα ὑποτεθέντος τοῦ B, ὁ α ἔσται θ τῶν αὐτῶν PjVa 
| ἴσοι εἰσὶ ιβ τοῖς β])ιβ τοῖς B ἴσοι εἰσί he (ἴσοι om. La) Il 6 ιβ]δώδεκα 
Oc2D 16 ἄρα γ!ὑπετέθη δὲ ὁ B, ς, ὁ γ ἄρα PjVal γ (sec.)Irpiros efVb | τὸν 
Bro B he (praet. Ph -ν del. Qa) | B ([εγ.)]δεύτερον Ph || 7 τὸ]τὸν amCaEaef 
ob(corr. Oe?Ra)RcVb | τρίτον] OcPiVbXb | θ]ἐννέα Oc2VgD Il 7-9 6 ... 
avrodijro: ς καὶ β (δύο Pj), ὁμοῦ H ἔστι δὲ καὶ oa, θ τὰ δὲ θ τῶν ἡ 
ἐπόγδοος PjVa Il 7 οἱ y post corr. Ag | γὶδῆ FmQaNa ὃ LaVfVk B del. Ph 
(y sup. lin.) | ἴσοι (pr.jletoot ante corr. Pb | ἴσοι εἰσὶ]ἴσοι ἱσοὶ Mb | σοι 
εἰσὶ 18 τοῖς B in dex. marg. Qa | εἰσὶ]εϊσοὶ ante corr. Fm | 1B 
(uterque)|8wdexa Oe2D | ιβ τοῖς B om. La! B (pr.JlB Ee (ει del.) | 1B 
(sec.)]8wdexa Ph | δὲ]δ᾽ D1 ιβ δὲ οἱ B in sin. marg. Qa | οἱ Blot 18 amBaCa 
DbEaEcefMuob(corr. Ob?>Oe?Ra)PaRcViZb corr. Vg | εἰσὶν ἶσοι Vb | σοι 
(sec.) in marg. Ph Il 7-8 ἡ (uterque)loxtw Oce?Ph(pr.)VgUp(sec.)D | η rots 
... εἰσὶν om. he (praet. Ph) || 8 α' ylan amCaEaef(corr. Xa2)ob(praet. Ra 
corr. Ob}O0e?) PbRe | οἱ aly a AcEaEbEdefGuLcob(corr. Ob3[7]Oc?Ra) 
OcVh ἐννέα] θ amEaefmuob(corr. Oe2)RbUpVb | ἐννέα fav] Ph | a (ser.)] 
τρίτος Vb Il 9 ὀγδόῳ]ἢ amBaCaDbEaEcefMbob(corr. Oe?)PaPbRbRcVb 
ViZb ἥ AaOaPc | ἄρα ala ἄρα Ob3UpVa | a om. amEaEcefob(corr. Oe?Ra 
[7]) | y [οἱ a ἴσοι εἰσὶν θ τοῖς y ὁ ἄρα a ἴσος ἐστὶ τῷ y Kai TH ἥ αὐτοῦ. ὁ 
ἄρα a] Pc | ἐστὶν om. he | ἐπόγδοος om. he (praet. Ph) I! 
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8. 

If a sesquitertian interval is subtracted from a sesquialter interval, the 
sesquioctave remainder is left behind. For let A be a sesquialter of B and G 
a Sesquitertian of B; I say that A is a sesquioctave of G. For since A is a ses- 
quialter of B, therefore A holds B and a half of it.2° Therefore, 8 A’s are 
equal to 12 B’s.2! Again, since G is a sesquitertian of B, G therefore holds B 
and a third of it. Therefore, 9 G's are equal to 12 B's.22 12 B’s are equal to 8 
A’s. Therefore, 8 A’s are equal to nine G’s. Therefore, A is equal to G and 
an eighth of it. Therefore, A is a sesquioctave of G. 


2]saac Argyros concludes this proposition thus: “Therefore 6 is 
assumed of B; A will be 9 in relation to B. Again, since G is a sesquitertian 
of B, and B is assumed to be 6, therefore G holds B and a third of the same. 
B is indeed 6, the other one, G, is 8, and A is 9. 9 to 8 is sesquioctave. 
Therefore A is a sesquioctave of G.” 

21A Latin scholion in Ob notes that eight A's equal twelve B's, Οὐ). 

ΖΑ Latin scholion in Ob notes that nine G’s equal twelve B's, Ob3(?). 
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(6) 

Ta ἐξ ἐπόγδοα διαστήματα, μείζονα ἐστὶ διαστήματος ἑνὸς 
διπλασίου. ἔστω yap τις ἀριθμὸς ὁ a: καὶ τοῦ μὲν a ἐπόγδοος ἔστω ὁ β' 
τοῦ δὲ B ἐπόγδοος ὁ y τοῦ δὲ γ ἐπόγδοος ὁ δ' τοῦ δὲ ὃ ἐπόγδοος ὁ € τοῦ 
δὲ ε ἐπόγδοος ὁ ¢ τοῦ δὲ ( ἐπόγδοος ὁ 17 λέγω ὅτι ὁ ἡ τοῦ a μείζων ἐστὶν 
ἢ διπλάσιος. ἐμάθομεν δὲ ἑπτὰ ἀριθμοὺς ἐπογδόους ἀλλήλων 
εὑρήσθωσαν οἱ α B γ ὃ εζη: καὶ γίνεται 

ὁ μὲν a μυριάδες xs βρμδ'" 

ὁ δὲ B xO μυριάδες δ ιβ΄" 

ὁ δὲ γ μυριάδες Ay Bos’: 


1 μα FmNa μβ La pa in marg. QaVfVk Il 2 ξξ]ς PjVa | μεί- μείζωνα Ἐς (0 
in marg.) | μείζονα ἐστὶ om. Eaob (add. post διπλάσιου Od in marg. 
Of?Ra, add. ante Ta Oc! del. et add. Oc?) | éorileiat hePjVa | διαστήμα- 
τοςἸδιαστήματα amefmu(corr. Mb2)Vb om. Ἐδοδίδιαστήματα add. Od3[?] 
Oe2)Rb | spatium post διαστήματα BaVi | ἐνὸς sup. lin. Re \ 3 τιςῖτι he 
(praet. Ph) |6 αἸτὸ a Ob | καὶ τοῦ a ante corr. Aa | ἐπόγδοον ante corr. Pg | 
ἔστω (sec.)Jéora La Il 4 y (pr.)]B ante corr. Pb | δὲ γ]δὲ τρίτου ef | y (sec.) 
om. Ca | ἐπόγδοος 6 δ' τοῦ δὲ ὃ om. La | ὁ 3/6 δὲ ante corr. V1 | δὲ (ter.) om. 
am(praet. Dc)Eaefob (corr. Oe2Ra) | ὃ (sec.)ly V£Vk Il 4-5 ἐπόγδοος ὁ € 
τοῦ δὲ y in marg. Lal ὁ ε ... ἐπόγδοος om. Ca Il 5 δὲ εἰδὲ y he (praet. Ph) | 
εἰπέμπτου Dc | ὁ GH ¢ he (praet. Ph ante corr. Vf) | δὲ (sec.) om. La | ἢ 
(τες) ὄγδοος De | τοῦ (sec.)Ir@ CaRc | αἱδ amEamu(corr. Mb*)ob(corr. 
Ob?0e?Ra)Rb(ante corr.)\UpVg τετάρτου ef Il 6 διπλάσιος]διπλάος De | 
δὲ]δ᾽ D Il 6-7 ἑπτὰ ... γίνεταιϊἐπειδῇ συντέθετον λόγους πρὸς ἀλλήλους 
ὁμόσους ἂν ἐπιτάξειστίς καὶ γίνηται διὰ τοῦτο PjVa Il 6 λαβεῖν add. post 
ἐπόγδοους Oc? | ἀλλήλων]άλλ᾽ ὀκτώ Vg ἀλλ᾽ ἢ DcEaEbEdefKbLcob 
(quaes., λαβεῖν in marg. RaB°)OcRb(quaes., λαβείν in marg. Rb®°)UpVI 
ἀλλὴ AaAcAeAgBaDbEeGuMaMb!(Awy sup. lin. Mb?)MuOaPgVhViZb 
ἀλλ ἡ CaLbPbRc ἀλλη PaPc Il 7 εὑρέθησαν Ee εὑρίσθωσαν ef | εἶδ ante 
corr. Ef | ἢ om. he (praet. Ph) | η £6] Ph 1 8 αἱπρῶτος efVb | μυριάδες ... 
Apvd in ras. Ph? | xslx3 ante corr. Aa as post corr. CaRc xs Pb om. he 
(praet. Ph) | xs καὶ Apvd PjVal Spud] spud KbVI(?) AI..Ip Oa B- quaes., s- 
in marg. Oc? 19 B (φν.)δεύτερος Vb om. Lal B ... BD8 in ras. Ph? | 
μυριάδος CaRc | μυριάδες xO PjVaD | κθ]ρκθ La μθ Pilx6 καὶ διβ PjVa| 
BD. 8] mB Pi ll 10 ylrpiros Vb β Ba! pupiddos CaRc | μυριάδες ... αψος 
in ras. Ph? | Ay]As Oe! (corr. Oe?) | Ay awos)Ayos he (praet. Ph) Ay καὶ 
pos Val αψος]-ψ- quaes., -φ- in marg. Oc? Il 


Google 


215 


9. 

Six sesquioctave intervals are greater than one duple interval. For let 
some number be A, and let B be a sesquioctave of A, G a sesquioctave of B, 
D a sesquioctave of G, E a sesquioctave of D, Z a sesquioctave of E, and H 
8 sesquioctave of Z; I say that H is greater than the duple of A. We learned 
to find seven numbers sesquioctave to one another, A, B, G, D, E, Z, H; and 

A becomes 262,1442 
B becomes 294,912 
G becomes 331,776 


@Blsaac Argyros renders lines 6-8 thus: “We certainly leamed to put 
together ratios similar to one another, and through this A becomes 262,144.” 


Gougle 


216 


ὁ δὲ ὃ μυριάδες AC youn 
ὁ δὲ ε μυριάδες μα ADS 
ὁ δὲ Cut μυριάδες Bop 
ὁ δὲ ἡ vy μυριάδες pupa": καὶ 
5 ἔστιν ὁ ἡ τοῦ a μείζων ἣ διπλάσιος. 


1 ὁ] ἡ PiXb | δΙτέταρτος Vb | μυριάδων PjVa μυριάδος CaRc | μυριάδες ... 
youn in ras. Ph? | AC καὶ youn PjVa | younlsopyn Of(ante corr.)RaRb | 
list. del., y add. Oc? || 2 ela KbV1 € quaes., a in marg. Oc? πέμπτος Vb | 
μυριάδος CaRc | μυριάδες ... D8 in ras. Ph? | μα in ras. Vg om. he pa” V1 
[pa καὶ β᾽δδ PjVal 6°D3] Prd Pi ll 3 δὲ om. ef | C(pr.)léxtos Vb | pC om. he 
(praet. Ph) | pC... βτῷβ in ras. Ph? | μυριάδος CaRc | μυριάδες uC PjVaD | 
μζκαὶ βτῷβ PjVa | 8196] βτεβ AcAeDcEaEbEdEfGuLcob (/ litt. del. (€7] 
9 add. Oe?Ra)UpVhYa βτνβ Oc (-v- quaes., -€- in marg. Oc?) SrsB 
AaVl Sy8 La(8- in ras.) BroB Xa ll 4 ηἸέβδομος Vb | η νγ)πνγ V1 | vy 
om. he(praet. Ph) | vy ... aupa in ras. Ph? | μυριάδες vy PjVaD | vy καὶ 
pupa PjVal J litt. del. ante avpa Rc | Avpal aya he (praet. Ph in ras. Qa) | 
καὶ φανερὸν ὅτι PjVa Il 5 ἔστιν ... διπλάσιος] ἡ τοῦ a μείζον ἐστὶν ἣ 
διπλάσιος ai yap vy μυριάδες καὶ τὰ αυμη (ᾳυμὴ ante em. Ρ)) μείζονα 
ἐστιν 7 διπλάσια τῶν xs μυριάδες καὶ βρυδ PjVal ὁ om. he (praet. Ph) ἣ 
corr. Qa ll 
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D becomes 373,248 

E becomes 419,904 

Z becomes 472,392 

H becomes 531,441,% and 
H is greater than the duple of A.> 


24At the bottom of f. 135v, Vb has xs μυριάδες βρυδ.: xO μυριάδες BD B-; 
Ay μυριάδες wos; AC μυριάδες youn’; μα μυριάδες BD: μζίμξ ante 
corr.) μυριάδες ,BT9B-; vy μυριάδες αυμα- 

25A Latin scholion in Ob to this proposition, Ob3(?), notes that if six ses- 
quioctave ratios (λόγον ἐπόγδοον) are multiplied, the first product is 81/64, 
and the fifth is 531,441/262,144, where the numerator exceeds twice the 
denominator. Thus, a is 262,144; increasing by eighths, 8 is 294,912, y is 
331,776, ὃ is 373,248, € is 919,904{sic], Cis 472,352, and ἡ is 531,441. 


La? adds a scholion in margin: 

262,144 a 

ἐπόγδοος 
294912 β 

ἐπόγδοος 
331,776 γ 

ἐπόγδοος 
373,248 ὃ 

ἐπόγδοος 
419,904 ε 

ἐπόγδοος 
472,392 ¢ 

ἐπόγδοος 
531.441 ἢ 


Isaac Argyros concludes this proposition with: “And it is clear that H is 
greater than the duple of A for 531,448 [sic] is greater than twice 262,144.” 
Pj has the correct number for H, 531,441, but emends it in the margin. 
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Τὸ διὰ πασῶν διάστημά ἐστι πολλαπλάσιον. ἔστω γὰρ νήτη μὲν 
ὑπερβολαίων 6 a: μέση δὲ ὁ β' προσλαμβανόμενος δὲ ὁ γ. τὸ ἄρα αγ 
διάστημα δὶς διὰ πασῶν ὄν. ἐστὶ t σύμφωνον. iro οὖν ἐπιμόριόν ἐστιν Fj 
πολλαπλάσιον" ἐπιμόριον μὲν οὖν οὐκ ἔστιν" ἐπιμορίου γὰρ διασήματος 
μέσος οὐδεὶς ἀνάλογον ἐμπίπτει: πολλαπλάσιον ἄρα ἐστίν. ἐπεὶ οὖν 
διαστήματα δύο τὰ αβ βγ συντεθέντα ποιεῖ πολλαπλάσιον τὸ ὅλον, καὶ 
τὸ αβ ἄρα ἐστὶ πολλαπλάσιον. 


1-8 om. he || 2 Τὸ rub. Mb Τὸ διπλάσιου: τὸ Ee | Τὸ ... πολλα- 
πλάσιον] Τὸ δὶς διὰ πασῶν, διάστημα πολλαπλάσιόν ἐστιν PjVa | γὰρ 
om. Vg || 3 ὑπερβολῇ Vb | μέσης PaPc | δὲ (ργ.)}]δ' D | προλαμβανόμενος 
Ae[?]GuVb προσλαμβανομένη CaRc | δὲ (sec.)]3° PaD | τὸ]δύο amEaefob 
(corr. Oe*Ra®*)Rb(corr. Rb8*)Up | τὸ ἄρα aylapa τὸ y Vb | dpa aylaB apa 
PjVa ll 4 διαστήματα De | ὄνϊδν Ac(?)ef | σύμφωνόν ἐστιν PjVa ll 5 μὲν 
om. Oa quaes. Oc? | μὲν οὖν quaes. Ra®*Rb8* | yap om. Ee ll 6 μέσος om. 
BaVi | ἀνάλογον οὐδεὶς PjVa | ἀνάλογον]-ον post corr. Ya | ἀνάλογον 
ἐμπίπτει in marg. Mb? | dpalap’ Ὁ || 7 δύο] β PjVa δὲ Ef dv Ya! | ralro 
amEaefmu(praet. CaRc[corr. Rc])Oe2VbVg om. obRb | a8 BylaB yy Ag 
xB By De | συντιθεντα Vb | ποιεῖϊϊποιῇ CaRe ποιεῖ τὸ Oa ποιεῖτο Oc? | 
πολλαπλάσιον Lapa ἐστὶν} Pb | τὸ ὅλον πολλαπλάσιον PjVa | τὸ ὅλον]τὸν 
ὅλον ef li 7-8 τὸ ὅλον ... πολλαπλάσιον δὶς PiXb Il 7 καὶ om. Vb Il 8 aBlay 
PjVa | πολλαπλάσιόν ἐστι PjVa ll 
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10. 

The diapason interval is multiple. For let the πεῖς hyperbolaion be A, the 
mese be B, and the proslambanomenos G. Therefore, the interval AG, being 
a double diapason, is consonant. Then it is either superparticular or multiple. 
It is certainly not superparticular, for no mean falls proportionately between 
a superparticular interval; therefore it is multiple. Since then two intervals, 
AB, BG, joined together make a multiple whole, AB therefore is multiple. 
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(ια) 

Τὸ διὰ τεσσάρων διάστημα καὶ τὸ διὰ πέντε ἑκάτερον ἐπιμόριόν 
ἐστιν. ἔστω γὰρ νήτη μὲν συνημμένων 6 a: μέσος δὲ ὁ β' ὑπάτη δὲ OY 
τὸ ἄρα αγ διάστημα δὶς διὰ τεσσάρων ἐστὶ διάφωνον" οὐκ ἄρα ἐστὶ πολ- 
λαπλάσιον" ἐπεὶ οὖν δύο διαστήματα ἶσα τὰ αβ By συντεθέντα μὴ ποιεῖ 
πολλαπλάσιον καὶ (αβ) ἔστι σύμφωνον. ἐπιμόριον ἄρα. ἡ αὐτὴ δὲ 
ἀπόδειξις καὶ ἐπὶ τοῦ διὰ πέντε. 

Τὸ δὲ διὰ πασῶν διάστημά ἐστι διπλάσιον" οὐκοῦν Fro διπλάσιον 
ἐστὶν ἣ μεῖζον ἣ διπλάσιον" ἀλλ᾽ ἐπεὶ ἐδείξαμεν τὸ διπλάσιον διάστημα 
ἐκ δύο τῶν μεγίστων ἐπιμορίων συγκείμενον" ὥστε εἰ ἔσται τὸ διὰ πασῶν 
μεῖζον διπλασίου, οὐ συγκείσεται ἐκ δύο μόνων ἐπιμορίων' ἀλλ᾽ ἐκ πλει- 
ὄνων" σύγκειται δὲ ἐκ δύο συμφώνων διαστημάτων" ἐκ τοῦ διὰ πέντε καὶ 
ἐκ τοῦ διὰ τεσσάρων οὐκ ἄρα ἔσται τὸ διὰ πασῶν μείζον διπλασίον' 


1-224.8 om. he Il 2 τεσσάρων] Δ ut passim PjVa | πέντε]ε ut passim PjVa | 


ἑκάτερον Vg ll 3 ἔστωϊξστι PjVa | συνημένων VbZb | μέσοςἸ]μέσης Ba -ἢ 
sup. lin. Oa(-os quaes.)Vi μέση amCaEaefMbobPbPjRbRcUpVaD | δὲ 
(uterque))3' Ὁ | β]δεύτερος Vb Ι ὁ ylo τρίτος Vb Il 4 τὸ ἄραϊτὸ δὲ ἄρα Vb | 
ἄρα post corr. Vg | dpa aylay ἄρα PjValayly amEaefmu(a add. Mb*)ob 
(corr. Ob?Oc?RaB>)Rb(corr. Rb8°)Up a8 Vb | γίγαμμα Mb | διάφωνον in 
ras. Vg διάφορον CaRc | 4-5 πολλαπλάσιονϊπαραπλιάσιον Ob? (corr. 
Ob?) | 5 δύο om. PiXb | icalra ἴσα Vb | ralrod Xa τὸ PaPbPc | plow PjVa 
om. Mb (τὸ ὅλον μὴ in marg. Mb) | ποιῇ CaRc Il 6 οὐδὲ ἄρα τὸ αβ ἐστὶ 
πολλαπλάσιον add. post πολλαπλάσιον Mb? (οὐδ᾽ ἄρα τὸ AB ἐστὶ πολ- 
λαπλάσιον.) Ὁ Il 6-9 καὶ ... ἐδείξαμενἸξκάτερον τῶν β dia A ἐπιμόριόν 
ἐστιν. ὅμοιων δὴ δειχθήσεται, ὅτι καὶ τὸ διὰ ε ἐπιμόριόν ἐστι. δεχθέντος 
τοῦ δὶς διὰ ε μὴν εἶναι πολλαπλασίου: spatium (Τ)ὸ δὶς Δ διάστημα, οὐκ 
ἔστι διπλάσιον. εἰ γὰρ ἔσται διπλάσιον, τὸ διὰ πασῶν μεῖζον ἔσται ἢ 
διπλάσιον. ἀλλ᾽ μὲν εἰ δέδεικται PjVa ll 6 scripsi  ἔπιμορίων amEaefmu 
(corr. Mb*)ob(corr. Ob?0e?Ra!*)Rb(corr. Rb'8)Vb ἐπιμορον Ee(-iwy in 
marg.) | δὲ]δ᾽ PaD Ι1 7 τοῦ]τὸ Pi Il 8 δὲ om. Vb | πασῶνϊτεσσάρων VbPg | 
ἥτοιϊέτοι Ob ἔτι (δῇς ll 9 ἢ διπλάσιον in marg. Aa | ἐπεὶ]ἐπειδὴ Vb | 
διάστημα om. AcDcEdefOc (in marg. Oc?) Il 10 ὥστεϊῶσται Mb ὥστ᾽ D 
om. PjVa | ef om. ef il 11 διπλασίου]ἢ διπλάσιον PjVa διπλάσιον Vb | 
σύγκειται PaPcVb | μόνον Vb | ἐπιμορίων τῶν μεγίστων PjVa Il 12 δὲ] δ᾽ Ὁ 
lt add. post συμφώνων Ya2 | διαστήματων συμφώνων PjVa ἐκ (sec.) om. 
PjVa Il 13 ἐκ τοῦ om. PjVa | dpalap’ D | μείζον τοῦ διπλασίου amEaEfob 
(quaes. Oe?)RbUpXabD II 
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With respect to the diatessaron interval and the diapente, each is super- 
particular. For let the nete synemmenon be A, the mean be B, and the hypate 
G; therefore the interval AG, a double diatessaron, is dissonant. Therefore, it 
is not a multiple. Since two equal intervals, AB, BG, joined together do not 
make a multiple?’ and AB is consonant, therefore it is superparticular. The 
same proof exists concerning the diapente. 

The diapason interval is duple;28 accordingly, it is either duple or greater 
than duple.29 Yet since we proved that a duple interval is joined together 
from the two largest superparticulars, if the diapason will be greater than 
dupk, it will not be joined together from only two superparticulars but from 
more.» It is joined together from two consonant intervals, from the diapente 
and from the diatessaron. Therefore, the diapason will not be greater than 


26Vb makes a break here. Tau of Τὸ is in red, uppercase. Cf. Mb. 

ode ἄρα τὸ αβ ἐστὶ πολλαπλάσιον appears in the Division (154.6) at 
this point and would improve the argument, although it would by no means 
solve all of the logical problems encountered here. After “multiple,” Mb? 
adds: “therefore neither is AB a multiple.” 

28Mb? add. in marg. ἐδείξαμεν yap αὐτὸ πολλαπλάσιον (“For we 
proved this itself to be multiple”). Cf. Division (156.2). 

29This remark assumes reference back to the tenth proposition. Cf. 
Division (150.2-152.2). 

30This claim rests on the second part of the sixth proposition, unique to 
Porphyry’s text, that no multiple except for the duple is put together from 
two superparticulars. 

Isaac Argyros has the following version of lines 5-12: “Since then two 
equal intervals, AB, BG, joined together do not make a multiple, each of the 
two diatessarons is superparticular. Indeed, it will be similarly proven that 
the diapente is superparticular. It is proven of the double diapente that it is 
not at all multiple. The double diatessaron interval is not duple. For if it will 
be duple, the diapason will be greater than duple. Yet if the duple interval is 
proven to be joined together from the two largest superparticulars, if the dia- 
pason will be greater than the duple, it will not be joined from only the two 
largest superparticulars, but from more.” 
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διπλάσιον ἄρα. ἀλλ᾽ ἐπειδὴ τὸ διὰ πασῶν ἐστι διπλάσιον, τὸ δὲ 
διπλάσιον ἐκ τῶν μεγίστων ἐπιμορίων δύο συνέστηκε. συνέστηκε δὲ ἐκ 
τοῦ διὰ πέντε καὶ ἐκ τοῦ διὰ τεσσάρων ὄντων éempopiwy τὸ μὲν ἄρα διὰ 
πέντε, ἐπειδὴ μεῖζον ἐστίν, ἡμιόλιον ἂν εἴη“ τὸ δὲ διὰ τεσσάρων 
ἐπίτριτον. φανερὸν δὲ ὅτι καὶ τὸ διὰ πέντε καὶ τὸ διὰ πασῶν τριπλάσιον" 
ἐδείξαμεν γὰρ ὅτι ἐκ διπλασίου διαστήματος καὶ ἡμιολίου τριπλάσιον 
διάστημα γίνεται' ὥστε τὸ διὰ πασῶν καὶ διὰ πέντε τριπλάσιον 
ἀποδέδεικται' εἰ ἄρα τῶν συμφώνων ἕκαστον ἐν τισι λόγοις ἔχει τοὺς 
περιέχοντας φθόγγους πρὸς ἀλλήλους. λοιπὸν δὴ περὶ τοῦ τονιαίου 
διαστήματος διελθεῖν ὅτι ἐστὶν éxdySoor ἐμάθομεν γὰρ ὅτι ἐὰν ἀπὸ 


ἡμιολίου διαστήματος ἐπίτριτον διάστημα ἀφαιρεθῇ. τὸ λοιπὸν κατα- 
λείπεται ἐπόγδοον. ἐὰν δὲ a ἀπὸ τοῦ διὰ πέντε τὸ διὰ τεσσάρων ἀφαιρεθῇ. 


τὸ λοιπὸν τονιαῖον ἐστὶ διάστημα: τὸ γὰρ τονιαῖον διάστημα ἐστὶν 
ἐπόγδοον. τὸ δὲ διὰ πασῶν ἔλαττόν ἐστιν ἢ ἕξ τόνων δέδεικται γὰρ τὸ 


1 διπλάσιον (ρν.))διπλάσιος amEaefob (corr. Oe?Ra) | τὸ διὰ ὃ ἄρα οὐκ 
ἔστι διπλάσιον add. post ἄρα PjValaAA* in marg. Pa | ἐπειδὴ]-δὴ sup. lin. 
Pa | διπλάσιον ἐστὶ PjVa ll 2 ἐκ δύο τῶν PjVa | δύο om. PjVa | συνέστηκε 
(pr.) om. Ba συνέστηκεν CaRc | δὲ δ᾽ Ὁ Il 2-3 ἐκ τοῦ om. Ob (in marg. Ob3 
{7]) | ἐκ τε τοῦ διὰ € PjVa ll 3 ἐκ om. MbPjVa | rod (sec.) om. MbPjVa | διὰ 
(sec.) om. Vb | μὲν [γὰρ] Vi | dpalap Oa Il 4 ἐπειδη]έἐπεὶ PjVa | ἡμιόλιος 
amEsefmu(-s quaes. -ν sup. lin. Vi corr. Mb*)ob(corr. Oe2)RbUp(-v sup. 
lin. Up?(7])Vg | ἡμιόλιον ἂν εἴηἸέσται ἡμιόλιον PjVa | τὸ δὲ)τὸν δὲ Vb Il 5 
ἐπίτριτον Vb Il 5- καὶ ... πέντε om. Ca (in marg. Ca?) Il 5 τὸ (sec.) om. 
PjVa | πασῶν) πασῶν συντεθέντα PjVa |l 6 ἐκ om. Ob Il 7 γίγνεται Pa ante 
corr. Vi | derelas δὲ Vb | καὶ add. in marg. post ὥστε Mb? | καὶ τὸ διὰ 
VbMb? Il 8 ἀποδέδεικται]έστιν PjVa ᾿Αποδέδεικται Ὁ | εἰ om. Ὁ del. Mb? 
(ὅτι add. in. marg. post &pa) | ἐν]ξ Vi I 9 φθόγγους]λόγον Mb (corr. Mb?) | 
δὴ]δὲ CaRcUpVb I! 10-11 διελθεῖν ... διαστήματος om. Oc (in marg. Oc?) Il 
10 ἐστὶν ... yapléméySoov ἐστὶν ἐπεὶ yap ἐμάθομεν PjVa | ἐμάθομεν μὲν 
yap Ob | ἀπὸϊτὸ Vb om. AcDcEaEdefLcobRbUp 11 11 ἡμιολίολίον Aa | 
διαστήμαματος Ba | διαστήματος ἐὰν (om. Pj) ἀφαιρεθὴ ἐπίτριτον PjVa | 
ἐπίτριτον διάστημα om. Mb | ἀφαιρεθῇ om. PjVa Il 11-13 καταλείπεται ... 
τὸ λοιπὸν om. BaVi Il 12 ἐπόγδοϊω] Ee (-ov in marg.) | δὲ]δ᾽ D dpa PjVa | 
τὸ λοιπὸν καταλείπεται ἐπόγδοον. ἐὰν δὲ ἀπὸ τοῦ διὰ € τὸ διὰ A ἀφαι- 
ρεθῆ add. post ἀφαιρεθῇ PjVa | 13 τονιαῖον ... διάστημα]διάστημα τονι- 
aiov καταλεΐπεται PjVa | ἐστὶ [ori] Ba | διάστημα φγ.)]διάστηματα De | 
yap|post corr. Mb? del. Oc? (ἄρα add.) | γὰρ τονιαϊον]τονιαῖον ἄρα PjVa I 
13-14 ἐπόγδοον ἐστί PjVa Il 14 ἢ in marg. Mb? | ξξ]ς PjVa μι passim ἢ 
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duple; therefore it is duple. Yet since the diapason is duple and the duple is 
joined together from the two greatest superparticulars,3! the diapason is 
joined together from the diapente and from the diatessaron, which are super- 
particular. Therefore, the diapente, since it is the greater, would be sesquial- 
ter, the diatessaron sesquitertian. It is evident that the diapente and the dia- 
pason are triple; for we proved that the triple interval comes about from the 
duple interval and the sesquialter. Thus, the diapason and the diapente is 
shown to be triple. Therefore,>? in certain ratios, each of the consonances 
holds the bounding notes to one another. It surely remains to go over the 
whole-tone interval, that it is sesquioctave. For we learned that if a sesqui- 
tertian interval is subtracted from a sesquialter interval, the sesquioctave 
remainder is left behind. If a diatessaron is subtracted from a diapente, the 
remainder is a whole-tone interval; for the whole-tone interval is sesquioc- 
tave. The diapason is less than six tones. For the diapason was proved to be 


3!Porphyry’s text does not contain the statement that the diapason is 
joined together from a sesquialter and a sesquitertian, but Mb? adds: καὶ τὸ 
διὰ πασῶν ἄρα ἐξ ἡμιολίου καὶ ἐπιτρίτον συνέστηκε ταῦτα yap μέγιστα 
(‘Then the diapason is joined together from a sesquialter and ἃ sesquitertian, 
for these are the greatest”). Cf. Division (158.3—4). 

32This passage probably makes more sense and better Greek in Division 
(162.1-3), where εἰ is omitted and ἀποδέδεικται is read with the following 
sentence rather than with the preceding one. But see Charles-Emile Ruelle, 
1 Introduction harmonique de Cléonide. La division du canon d' Euclide le 
géométre. Canons harmoniques de Florence, Collection des auteurs grecs 
relatifs ἃ la musique, vol. 3 (Paris: Firmin-Didot, 1884), p. 53, n. 3. 
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μὲν διὰ πασῶν διπλάσιον" ὁ δὲ τόνος ἐπόγδοος" τὰ be ξξ ἐπόγδοα δια- 
στήματα μείζονα διαστήματά εἰσι διπλασίου. τὸ ἄρα διὰ πασῶν ἔλαττον 
ἢ ἕξ τόνων. τὸ δὲ διὰ τεσσάρων ἔλαττον δύο τόνων καὶ ἡμιτονίου καὶ τὸ 
διὰ πέντε ἔλαττον τριῶν τόνων καὶ ἡμιτονίου. ἔστω γὰρ νήτη μὲν διε- 
(ευγμένων ὁ β' παραμέση δὲ ὁ γ' μέσος δὲ ὁ δ' ὑπάτη δὲ ὁ C οὐκοῦν τὸ 
μὲν yd διάστημα τόνος τὸ δὲ BC διὰ πασῶν ὃν ἔλαττον ἕξ τόνων. τὰ δὲ 
λοιπὰ ἄρα τό τε By καὶ τὸ ὃζ ἴσα ὄντα ἔλαττον δύο τόνων καὶ ἡμιτονίον" 
ὅ ἐστι διὰ τεσσάρων" τὸ δὲ βδ ἔλαττον τριῶν τόνων καὶ ἡμιτονίον: ὅ ἐστι 
διὰ πέντε. ὁ τόνος οὐ διαιρεθήσεται εἰς δύο ἴσουτ᾽ οὔτε cis πλείω" ἐδείχθη 
γὰρ ὧν ἐπιμόριος ἐπιμορίου διαστήματος (μέσοι) οὔτε πλείους οὔτε εἷς 
ἀνάλογον ἐμπίπτουσιν" οὐκ ἄρα διαιρεθήσεται εἰς ἴσα. 


1 μὲν orn. Dc | μὲν γὰρ τὸ διὰ Up | μὲν δὶς διὰ Xa | δὲ (sec.)]3° Ὁ Il 1-2 δια- 
στῆματα om. Dc | διαστῆματα συντεθέντα μείζονά PjVa Il 2 διαστήματος 
Mb(-os Mb2)PjVaD | εἰσι]ὲέστὶ MbPjVaVbD | ἐστι διπλασίου διαστήματος 
PjVa | ἔλαττον] ἔλᾳχιστον V1 om., spatium Vb || 2-3 ἔλαττόν ἐστιν ἢ PjVa 
13 9 om. Ee | δὲ om. amEaefLbmu(praet. CaPbRc)ob(praer. Pi)RbUpVa | 
διὰ om. Vb | ἔλαττον ἐστὶ δύο PjVa | ἔλαττονῇ. Vg ll 3-4 καὶ τὸ ... ἡμι- 
toviov om. Ba bis Pi |l 4 -s sup. ἔλαττον V1? | τριῶν]δύο quaes. Aa (τριῶν 
in marg.) | nulrovioy Vb ἡμιτονινίου Pb (-ve {pr.]- del.) | μὲν (2) sup. lin. 
Pc II 5 Bla ΡΥ] quaes., a in marg. Oc? | μέσος]μέση PjVaD -os del. ἡ add. 
Mb? | δὲ (pr. εἰ sec.)}8° Pa om. (pr.) Ob | ὑπάτη δὲ μέσων PjVaD ((uécwy)) | 
1 litt. del. sup. ὁ € Ob | ralra De Il 6 ydly δε V1 | τόνος ἔσται PjVa | BOBy 
Ef | ὃν]δν Ob*(corr. Ob*)PaPcPiVbXbZb ὧν ante corr. Xa | ἔλαττον ὃν 
PjVa | τὰ δὲ om. PjVa | δὲ (sec.) del. Mb? Cf. 166.6 Il 7 τό τε om. De | τὸ 
803 PjVa | 80¢ Vb | ὄντα ἀλλήλοις PjVa ἐστὶ add. in marg. post ἔλαττον 
Mb? Il 7-8 ἔλαττον ... τεσσάρων]έλαττον ἐστὶν ἑκάτερον δύο τόνων καὶ 
ἡμιτονίου PjVa ll 7 ἐστὶ add. in marg. post ἐλάττον Mb? | τόνων]-ν Mb? | 
ἡμιτονίον Vb Il 8 διὰ om. Oc | τεσσάρων ... ἐστι om. Oc (in marg. Oc?) | 
ἔλαττόν ἐστι τριῶν PjVa | ἡμιτόνου Vb Il 9 διὰ ... τόνος om. he ὁ τόνος 
add. Ph?? | τόνος ἄρα οὐ PjVa | ovluy Ov La μβ Ov FmNa Οὐ QaVfVk 
(uB in marg ) οὐ sup. lin. Ag | ἴσους ἶσα PjVa | πλείῳ Ea Il 10 ὥν]οὖν Pa ὃν 
Mb (corr. Mb) | ἐπιμορίου δὲ he(praet. Ph)MbObPjRa(post em.)RbVaD | 
διαστήματος (μέσοι) Ὁ διαστήματος [rod] Ef δὲ διάστημα Ph διαστή- 
ματος cett. οὔτε εἷς οὔτε πλείους PjVa | οὔτε (sec.) om. he (praet. Ph) | 
οὔτε yap εἷς ob (yap del. Οὐ Δ) | eisleis Vb Il 11 ἀνάλογον]ἀνάλωσιν he 
(praet. Ph) | ἐμπίπτουσιν]ὲν πιπτουσιν Qa ἐνπίπτουσιν FmNaVfVk | toa] 
ἴσας Aaob(corr. RaB*)OcRb(corr. Rb8*)V1[?] ἴσαι am(praet. Aa KbOcV1) 
FaE{[7]Ya I 
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duple, and the tone sesquioctave. Six sesquioctave intervals are greater inter- 
vals than a duple.23 Therefore, the diapason is Jess than six tones.*4 The dia- 
tessaron is less than two tones and a half tone, and the diapente is less than 
three tones and a half tone. For let the nete diezeugmenon be B, the para- 
mese be G, the mean be D, and the hypate be Z. Accordingly, GD is a tone 
interval; BZ, a diapason, is less than six tones. The remainders, therefore— 
BG and DZ being equal—are each less than two tones and a half tone, and 
each is a diatessaron. BD, which is a diapente, is less than three tones and a 
half tone. The tone will not be divided into two equal tones*5 nor into more. 
For it was shown as being superparticular, and neither many nor one mean 
falls proportionately between a superparticular; therefore the tone will not 
be divided into equal intervals. 


33The text in Va with διαστήματος is undoubtedly superior to that in the 
manuscript tradition for Porphyry. Cf. Division (164.4—166.1). 

34Va adds a note in red at the bottom of the folio (f. 179v) that directs 
the reader to f. 180v where the text continues: (yrijs τὸ ἐφεξῆς ἐν τῇ ἀρχῆ 
τοῦ ἔμπροσθεν καταβατοῦ, ἔνθα τὸ σίγνον. 

35The text in Va with ἶσα is preferable here. Cf. Division (170.1). 
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δέδεικται μὲν οὖν καὶ ἑκάστη τῶν προκειμένων προτάσεων. ἀρξώμεθα δὲ 
καὶ τοῦ ἑξῆς κεφαλαίου σαφηνίζοντες τὴν τοῦ Πτολεμαίου φωνὴν 
ἀνατρέπειν βουλομένου τὴν aiperw τῶν Πυθαγορείων. τὸ δὲ κεφάλαιον 
τοῦτο. 
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[Conclusion of the fifth chapter of the second book] 

And so each of the proposed propositions is proved. And we shall begin 
with the next chapter by clarifying the discourse of Ptolemy to overturn by 
choice the school of the Pythagoreans. This is the chapter. 
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ΒΟΕΤΗ͂ΙΙ DE INSTITUTIONE MUSICA 4.1--2 


{Introductio) 
VOCUM DIFFERENTIAS IN QUANTITATE CONSISTERE 
Etsi omnia quae demonstranda erant superioris libri tractatione digessi- 
5 mus, non paenitet tamen rursus eadem breviter memoriae recolligenda 
praestare cum quadam diversitate tractatus, ut his rursus ad memoriam 
redeuntibus ad regulae divisionem quo tota tendit intentio veniamus. 


2 scripsi |3 VOCUM ... CONSISTERE om. BgEnPm Il 4 EtsiJE- deest S | 
que EnPq | monstranda En | erunt ante corr. R | superius ante corr. Wv | 
tractacione P Il 4--5 disgessimus Pq II 5 penitett MNPQRBgEiEnKIPkPIPmPq 
PrWs Ἂν | russus ante corr. K | memoria Ws Il 6 prestare BgEnOlPkPm 
PqWs Il 7 redeuntibus]re- om. N | regule En | tota]to- sup. lin. Bx post corr. 
S | tendit]intendit PqPr | intentia I intencio Pm | veniamus post corr. Pm Il 
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BOETHIUS'S DE INSTITUTIONE MUSICA 4.1--2 (ΞΕΙ͂ 301.6--308.15) 


Introduction 
That Differences of Pitches! Consist in Quantity 

Although we have digested all the matters that were to be demonstrated 
in the preceding book’s treatment, nevertheless it will not hurt to present 
briefly the same matters again, recalling them to memory, with a diversity of 
treatment, so that with these matters restored again to the memory, we 
should come to the division of the rule toward which the entire effort tends.? 


'In this passage, I have translated vox as “pitch,” which seems to be the 
intended meaning of the Latin word. The corresponding Greek word is the 
all-purpose φθόγγος, which I have translated in customary fashion as 
“note.” Latin, with sonus and nota, can be more precise in this regard than 
Greek. 

2The appearance of a portion of the Euclidean Division at the beginning 
of the fourth book of the De musica is a curiosity in itself and one of the 
great unresolved problems of the transmission of Greek music theory to the 
Latin West. There is good reason to believe that the three preceding books 
of the De musica are a translation of a work on music, now lost, by Nicoma- 
chus. See Bower, “Boethius and Nicomachus: An Essay Concerning the 
Sources of De institutione musica,” Vivariwn 16 (1978): 1-45; Ubaldo Piz- 
zani, “Studi sulle fonti del De Institutione Musica di Boezio,” Sacris erudiri 
16 (1965): 5-164. The appearance of the Euclidean Division in the fourth 
book raises the issue of authorship: has Boethius switched to another Greek 
source at this point? has Nicomachus switched to another source at this 
point, with Boethius continuing to translate faithfully? or is the Division an 
original composition of Nicomachus and part of his long work on music? 
(Regarding matters of authorship in general, see the Introduction, pp. 3-36.) 

In any event, these lines announce a recapitulation of material regarding 
ratios and their connection to sound. The matter of ratios per se, i.e., relative 
quantity or music according to Nicomachus, received a more detailed treat- 
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Si foret rerum omnium quies, nullus auditum sonus feriret. Id autem fie- 
ret, quoniam cessantibus motibus cunctis nullae inter se res pulsum cierent. 
Ut igitur sit vox pulsu est opus. Sed ut sit pulsus motus necesse est ante- 
cedat. Ut ergo sit vox, motum esse necesse est. Sed omnis motus habet in se 
tum velocitatem tum etiam tarditatem. Si igitur sit tardus inpellendo motus 
gravior redditur sonus. Nam ut tarditas proxima stationi est. Ita gravitas con- 
tigua taciturnitati. Velox vero motus acutam voculam praestat. Praeterea 
quae gravis est intentione, crescit ad medium. Quae vero acuta, remissione 
decrescit ad medium. Unde fit ut omnis sonus quasi ex quibusdam partibus 


1 rerum omnium transp. Bx | quies]qui est I qui es Bg | quies ... feriret sup. 
lin. En | sonum ante corr. K | feriret sup. lin. Pr |l 2 censantibus Ws | motibus 
sup. lin. PEnK1Pq2Ws om. IKNBxOIPq!PrWv | motibus cunctis transp. VPn 
| nullum QR(vel nullae sup. ἐπ.) ΕἸ | inter seJintensae Pm (del.) | res sup. 
lin. En | cierunt ante corr. ΟἹ || 3 pulsujpulsus KIPn(-s quaes.)Wv pulsul.] 
Pr | necesse]-sse sup. lin. Εἰ ll 3-4 antecedat ... est om. M(add. in marg. 
M2)Wv Il 4{..... 10 Pk | sit]si N | esse om. M2 | Sed]Si Pq | Sed omnis om. 
Pk | omnis]-i- sup. lin. Pr | se]sex Ei(-x quaes.) 1] 5 tum (pr.)]cum K1 | sit]si 
ante corr. PKI om. K | impellendo KR(ante corr.)SVBgKiPnPqWyv II 6 gra- 
vior]graviter ante corr. ΟἹ | stacioni Bg Il 7 tarciturnitati ante corr. V taci- 
tmitati ante corr. K1| prestat BgBxEiEnOlPkP1Pm PgPr | Preterea BgEiPkPl 
PrWs || 8 gravis corr. S | est sup. lin. R | intencione Bg intensione post em. 
Pm | remisione Pq II 9 ex]ut Pm | quibusdam]-dam sup. fin. K Il 
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If3 there were rest of all things, no sound would become audible. More- 
over, this would be so since, with all motion stopped, no things would cause 
percussion between themselves. Therefore, in order for there to be pitch, 
percussion is necessary. But in order for there to be percussion, it is neces- 
sary for motion to precede. Consequently, in order for there to be pitch, it is 
necessary for there to be motion. But all motion contains at one time rapid- 
ity and at another indeed slowness. If, therefore, the motion should be slow 
in striking, a low sound is given forth. For as slowness is very near to still- 
ness, so is lowness near to silence. Fast motion is responsible for a high 
sound.‘ Besides, that pitch which is low by tightening increases to the mid- 
dle. That pitch which is high by loosening decreases to the middle.5 Whence 


ment in the De institutione arithmetica, Boethius’s translation of Nicoma- 
chus's Arvithmetica. See Nicomachus, /ntroductionis arithmeticae libri I, 
ed. Richard Hoche (Leipzig: B. G. Teubner, 1886), pp. 5.18—6.3. The rela- 
tionship of numbers to sound is the subject of the first three books of the De 
musica. The presentation following these opening remarks, however, is the 
most succinct version of the Pythagorean musical creed. 

3Here Boethius launches into a translation of the Euclidean Division. A 
close treatment of the opening phrase gives way at the second phrase, for the 
Greek introduces the idea of non-motion (ἀκινησία), which Boethius does 
not present until the next line (cessantibus motibus). The conclusion of the 
opening Greek sentence mentions silence (σιοπὴ ἂν εἴη), a word or notion 
that never appears in Boethius’s version. Boethius follows his opening 
phrase with the notion presented in the Greek (114.3): “nothing would be 
heard.” In so doing, he seems to convolute the Greek text, but without mis- 
representing the acoustical claims. The Greek introduces the idea of percus- 
sion at the end of this passage without making it contingent upon motion 
until lines 114.5—6. The Latin makes this contingency as part of the initial 
presentation of percussion. 

4The Latin transposes the discussion of high notes and low notes as 
found in the Greek. Furthermore, there is the additional phrase in Latin: 
Nam ut ... taciturnitati. This is a parenthetical observation that does not 
advance the argument. Perhaps it is a scholion that was incorporated into the 
text by the time of Boethius. The Latin omits the remark that there must be 
high and low notes since there are fast and slow motions. 

SThe Latin transposes the discussion of high notes and low notes as 
found in the Greek. 
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compositus esse videatur. Omnis autem partium coniunctio quadam propor- 
tione committitur. Sonorum igitur coniunctio proportionibus constituta est. 
Proportiones autem principaliter in numeris considerantur. Proportio vero 
simplex numerorum vel in multiplicibus vel in superparticularibus vel in 
superpartientibus invenitur. Secundum multiplices vero proportiones vel 
superparticulares consonae vel dissonae voces exaudiuntur. Consonae qui- 
dem sunt quae simul pulsae suavem permixtumque inter se coniungunt 
sonum. Dissonae vero quae simul pulsae non reddunt suavem neque permix- 
tum sonum. 
His igitur ita praedictis de proportionibus pauca dicamus. 


1 conpositus NEnOI | videatur]-a- sup. lin. Ν | parcium BgPm | proporcione 
ul passim BgPm Il 2 comittitur ΟἹ {| 3 Proportionem S | in om. S | in 
numerisJinumeris ante corr. Pq | considerantur]-n- sup. lin. K | verojautem 
BgEi add. Pr || 4 superparticularibus]-bu- sup. lin. R || 5 superparcientibus us 
passim Bg | portiones I Il 6 consonae (pr.)|consonantiae K consone ΟἹ | dis- 
sone ut passim Bg | consonae (sec.)]consone Bg(ur passim )O) || 7 pul- 
sae]pulse ut passim Bg pulsi ΚΙ -sae add. Pr | promixtumque § | coniun- 
gunt]-gunt sup. lin. S || 8 que Pq | non reddunt sup. lin. Ws | reddum ante 
corr. Pk || 8-9 permixtum]mixtum Ws Il 10 igitur [p] Pr! spatium post prae- 
dictis I | dicam N Il 
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it follows that every sound appears to be composed from certain parts.§ 
Moreover, every joining together of parts is fixed by a certain ratio. There- 
fore, a joining together of sounds is arranged by ratios. Ratios, moreover, 
are thoroughly considered principally in numbers. A simple ratio of numbers 
is discovered in multiples or superparticulars or superpartients.”? Consonant 
or dissonant pitches are clearly heard according to multiple or superparticu- 
lar ratios. Consonant pitches indeed are those which, struck at the same 
time, join together in a blended and agreeable sound. Dissonant pitches are 
those which, struck at the same time, render a sound neither blended nor 
agreeable.® 

Therefore, with these matters thus established, we should say a few 
words regarding ratios.9 


6The Latin omits the introduction of arithmetic into the discussion. Both 
Latin and Greek state that φθόγγοι or soni are composed of parts, but the 
Greek goes on to note that by addition and subtraction of motion, the pitch is 
changed. 

7The passage regarding the “one name” (ἐν ὄνομα) perplexes the modern 
student of this text, as it must have perplexed the Latin translator in the sixth 
century. Boethius or Nicomachus did not know to what the one name 
referred, so he omitted the entire passage. Nevertheless, this passage is 
important to the argument (see the Introduction, pp. 55—58). The Latin omits 
the observation about the existence of consonant and dissonant notes. 

8The Latin omits the remark about one name. 

9Boethius introduces the propositions with this phrase. 
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(1) 
Π. DIVERSAE DE INTERVALLIS SPECULATIONES 

Si intervallum multiplex binario multiplicetur, id quod fit ex hac mult- 
plicatione intervallum multiplex erit. Sit multiplex intervallum BC et B mul- 
tiplex eius, quod est C et fiat ut est C ad B ita B ad Ὁ. Quoniam igitur B 
multiplex est eius quod est C, metitur C terminus id quod est B vel bis vel 
tertio vel deinceps. Et est ut C ad B ita B ad Ὁ. Metitur igitur B terminus id 
quod est D. Quocirca etiam C terminus id quod est D et metitur B. Multiplex 


1 scripsi 11 2 11 om. IMRSBgEiKIPIPmPqWv | DIVERSE REiPr | DIVER- 
SAE ... SPECULATIONES om. BgWv in marg. KI Il 3 I in marg. 
NPQVPoPr(?) Π in marg. R | Si]Sed NPq S- deest Bg | intervallo ante corr. 
Pk | multiplex)multiplices K || 3-4 multiplicacione us passim Bg Il 4 eritjest 
MBgEiPkPI sup. lin. Pn vel est sup. lin. Pq | Sit)-t sup. lin. K | intervallum 
(sec.) sup. lin. Pq? | BC in marg. I || 4--5 multiplex est eius En Il 5 est (pr.) 
sup. lin. Pn | ut est C ad B bis ante del. Pr | B (pr.) sup. lin. N| DIC N Il 5-6 
Quoniam ... est C in marg. K |i S-7 Quoniam ... B ad D in marg. Pr ll 6 est 
(pr.) sup. lin. RS om. P | eius sup. lin. Ei | est (sec.) sup. lin Pn | meti- 
tur) mittitur I metiatur Pm | vel (pr.) sup. lin. En | bes ante corr. N | vel (sec.) 
sup. lin. RWs in marg. P add. Pn om. IN Il 7 terio N tercio QKI (ut passin) | 
EtJAt P(ante corr.)VBxEiEnKIPn PqF! ad INBgPrWv (at post em.) ut K Et 
corr. Ws | ut om. K | B ad sup. lin. Pm 11 8 metitur B id quod est C post Ὁ 
(pr.) R(in marg.)S(del.) | eciam ut passim Bg | id sup. lin. S | id quod est om. 
Pm | D et metitur BJD metietur B IKEi(-e- de/.}O] Β metietur MPI(metietur 
etiam D in marg. Pl) Ὁ metitur B NRBg(metiturf. JJEnKIPq(metietur Pq?) 
Wv(B quaes.) Ὁ metitur BxPrWs(metiturl.]) B metietur et metitur D Pk 
metietur et D Pm Ὁ metietur ΕἸ | metietur corr. Pn | quia C terminus id quod 
est B metitur sup. lin. R Il 
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Proposition 1 
Il. Different Speculations Concerning Intervals 

If a multiple interval is multiplied by two, the interval made from this 
multiplication will be multiple.!° Let BC be a multiple interval and B be a 
multiple of C; thus as C is to B so is B to D. Since therefore B is a multiple 
of C, the term C measures B either two or three times or more. And?! as C is 
to B so is B to D. Therefore, the term B measures D. On that account, the 
term C certainly measures both D and B.!2 Therefore, D is a multiple of C, 


10Boethius makes this part of the argument more narrow than it need be. 
He conceives of the original interval as being duple and thus multiplies it by 
two. This is confirmed by line 236.2. The Greek is more general, noting that 
the interval should be doubled. Thus, if BC is 3:1, the demonstration does 
not hold in the Latin version, whereas it does hold in the Greek. Lines 
234.6-7 in the Latin, however, indicate the general intent of the Greek. 
There seems to be no way to render the meaning of binario multiplicetur as 
“is doubled” in this proposition. In the fourth proposition, however, the 
numerical example at the end (244.13—16) clearly indicates that binario mul- 
tiplicetur means “is doubled.” 

1]There is manuscript evidence for a stronger word than “and” (et) here, 
but the weak “‘and” corresponds to the Greek of the independent version. 

12Considerable confusion exists among the manuscripts at D et metitur 
B. The Greek notes at this point that G (=C) measures D, having already 
observed that G measures B (120.3). The Latin makes the same observation 
at lines 234.6—7, but includes the redundancy at line 234.8 in QRSV. The 
manuscripts are quite varied in their renderings of “D et metitur B”. A list of 
these renderings appears below. 


Manuscript. D εἰ # mentur B 

I D metietur B 

K D metietur B 

M B metietur 

N D metitur B 

P D et metitur B 

Q D εἰ mettur B 

R D metitur B (quia C terminus id 
quod est B metitur sup. 
lin.) 

5 D εὐ metitur B 

ν D εἰ metitur B 

Bg D metitur B (metiturdl.) 


235 


236 


est igitur D eius quod est C, et est DC intervallum effectum ex composito 
bis copulatogue sibimet et per binarium multiplicato BC intervallo. In 
numeris quoque idem probatur. Sit enim B ad C duplum, ut binarius ad uni- 
tatem et fiat, ut C ad B ita B ad D. Erit igitur D quaternarius. Multiplex est 
autem B ad C id est binarius ad unitatem. Multiplex igitur est D quaternarius 
ad C unitatem. Est enim quadruplus quaternarius unitatis et binario multi- 
plicata medietas, quod est intervallum BC. 


1 DJC ante corr. 8.1 est (sec.) add. Q(i2) || 2 bis sup. lin. PREn om. 1 | copu- 
latoquae K copulatio quae Ei (-i-, -a- guaes.) | per sup. lin. PrWv | per bina- 
rium]bipemarium ante corr. KI | binario ante corr. R | In om. 111 3 enim om. 
Pq ! ad (pr.) sup. lin. V Il 4 etjest K Il 4-5 et fiat ... unitatem om. ΟἹ (in 
marg. Ol2) Il 4 fiant ante corr. Ws | C ad om. V(sup. lin. V2) | Erit]est K | est 
sup. lin. 5.1} 4~5 est autem transp. BgEiPg || 5 (] ante corr. K1C corr. Pn | 
id estlidem Wv ! est (pr.) om. KP1PmPq ! binarius]-i- (sec.) sup. lin. Bg | 
post unitatem add. Multiplex est igitur D ad B id est quaternarius ad bina- 
rium Bx | igitur est transp. RPr |l 6 ad C ad unitatem K | enimjautem Pk Il 6— 
7 multiplica ante corr. K multiplicatas ante corr. Pk |! 7 intervallo I ll 
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and the interval DC is produced by composing and uniting the interval BC 
with itself or by multiplying it by two. In numbers!3 also the same is proven. 
For let B to C be duple, such as two to one. Thus, as C is to B so B is to D. 
D therefore will be four. Moreover, B to C is multiple, that is two to one. 
Therefore D, four, to C, one, is multiple. For four to one is quadruple, and is 
the mean, which is the interval BC, multiplied by two. 


Bx D metitur 

Ei D metitur B (metietur ante corr.) 
En D metitur B 

ΚΙ D metitur B 

Ol D metietur B 

Pk B metietur et metitur D 

Pi B metietur 

Pm metietur et D 

Pn D εὖ mettur B 

Pq D metitur B (metietur Pq?) 
Pr D metitur 

Ws D metitur 

Wv D metitur B (B quaes.) 

ΕἸ D metietur 


13The Latin adds a numerical demonstration here and in Propositions 2-4 
and 6-8. The use of numbers here serves as an example and in no way fur- 
thers the proof. 
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10 


(2) 

δὲ intervallum binario τ ρ᾽ ἰσαπι multiplex effecerit intervallum, 
ipsum quoque multiplex erit. Sit intervallum BC et fiat ut C ad B ita B ad D; 
et D sit ad C multiplex. Dico quia B eius quod est C multiplex est. Quoniam 
enim D eius quod est C multiplex est, metitur C id quod est D. Ostensum 
vero eSt, quoniam si sint proportionaliter numeri et prior naturaliter fuerit 
ultimo comparatus, si primum ultimus fuerit mensus, metietur et medium. C 
igitur metietur id quod est B. Multiplex est igitur B eius quod est C. Id rur- 
sus ex numeris. Sit C unitas D vero ex duplicata proportione BC sit quater- 
nanus et est multiplex eius quod est C. Est enim quadruplus. Quoniam igitur 
hic quadmuplus ex duplicata BC proportione generatur, BC proportio dimi- 
dium eius ἐπι. Igitur BC proportio dupia est. Sed duplum mutliplex est, erit 
BC proportio multiplex. 


1 Π πα marg. NPQ((H))VPqPr | IN] in marg. RSEiEn III ΟἹ Il 2 binarium ante 
corr. RS | binario ... multiplex sup. lin. Pr | multiplex)-tiplex sup. lin. En | 
effecerit sup. lin. En ll 3 Sit]Si 1 S- deest Bg -t sup. lin. ΚΡΙ 114 let PID 
sit transp. KIWv | C (pr.)]DC ante corr. Pr | quia]quoniam En | est (sec.) 
sup. lin. S | spatium post est (sec.) M 115 eius quod est C om. Pk | est (sec.) 
sup. lin. P | metitur in ras. 8 metietur V7EiPkPIPq mecietur BgPm | C (sec.) 
sup. lin. Pm | id om. K Il 6 si]sit ante corr. K | proportionaliter)pro- sup. lin. 
K | et prior naturaliterJet pornaturaliter Pl (de/.) | naturaliter om. IKNPEnK1 
OlWsWv II 7 conparatus NO] comparatur Bg | primum]-m del. Pk primus 
RV2P} | ultimus]-s del. Pk ultimum R(post em.)PI | mecietur us passim Bg II 
8 Multiplex]M- in marg. 1 || 9 numeris]numeris fit Pm | duplicata]multipli- 
cata BxEn (ante corr.) | sit (sec.) sup. lin. Q || 10 est (pr.) om. En | C in 
marg. I |l 10-11 igitur hic transp. Pr ll 11 hic sup. lin. V 11 11-12 proportione 
ον BC om. ΟἹ (in marg. Ol) Il 11 proportio}proportione INPR (-ne del. IPR) 
ll 11-12 dimidium ... proportio in marg. Pm 11 12 Sed quoniam duplum 
RSBxK1PnWyv | duplam Ws I! 12-13 erit igitur BC KMSBgEiPkPmPoF! igi- 
tur sup. lin. PRPr Il 
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Proposition 2 

If an interval multiplied by two produces a multiple, the interval itself 
also will be multiple. For let BC be an interval, and as C is to B so B is to D; 
and let D be a multiple of C. I say that B is a multiple of C. For since D is a 
multiple of C, C measures D. It is shown that if numbers are proportional 
and the first is compared naturally to the last, if the last measures the first, 
then it measures the middle.!4 Therefore C measures B. B therefore is a mul- 
tiple of C. Again from numbers: let C be one and let D, from the doubled 
ratio BC, be four, and it is a multiple of C. For DC is quadruple. Since there- 
fore this quadruple is generated from the doubled ratio BC, the ratio BC will 
be half of it. Therefore, BC is a duple ratio. But a duple is multiple; BC will 
be a multiple ratio. 


14The Latin version of these lines is somewhat curious. (The proposition 
stated here is proven in Euclid Elements 8.7.) The passage et prior naturali- 
ter fuerit ultimo comparatus is unnecessary and may have been a gloss that 
is now incorporated into the text. The Latin has the continuous proportion 
descending, whereas the Greek has it ascending. The Latin also claims 
merely that the last term will measure the middle term, thereby revealing 
that the conception here is limited to three terms. The Greek allows for 
indefinitely many terms. 
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10 


15 


(3) 

Superparticularis intervalli medius numerus neque unus neque plures 
proportionaliter intervenient. Sit enim BC proportio superparticularis et in 
eadem proportione minimi sint DF et G. Quoniam DF et G minimi sunt in 
eadem proportione, sunt ciusdem proportionis primi. Quocirca sola cos 
unitas metietur. Auferatur igitur G ad DF et relinquatur D. Hic est igitur 
utforumque mensura communis. Haec igitur erit unitas. Quocirca nullus 
inter FD atque G incidet numerus, qui sit ab FD quidem minor, maior vero 
ab G. Sola enim interest unitas. Quanti vero in superparticularibus proportio- 
nibus proportionaliter inter eiusdem proportionis minimos incident, tot etiam 
inter ceteros eiusdem proportionis incident. Sed nullus inter FD atque G 
minimos ciusdem proportionis intervenire potest. Nullus igitur inter B atque 
C proportionaliter cadet. Et in numeris sit quaelibet superparticularis propor- 
tio ut sesqualtera. Hi vero sint X et XV. In eadem vero proportione minimi 
Π et Ill. Aufero de tribus binarium, fit reliqua unitas, eademque utrosque 
metitur. Nullus erit igitur inter binarium ternariumque numerus, qui sit bina- 


1 Tl in marg. NPQVPqPr III ΟἹ | M0 in marg. RSEiEn Il 2 Superparticu- 
laris]S- deest Bg | numerum ante corr. R | unus neque om. Pq |! 3 proporcio- 
naliter us passim K) | intervenit I interveniet K il 4 proportionie Ei(-i- quaes.) 
| minime (pr.) IN ante corr. PREn | et (userque) om. Bg | Quoniam igitur DF 
KR(igitur sup. lin)Ol | Quoniam DF et G om. Pq (Quoniam igitur sup. lin. 
Pq”) | minime (sec.) INPq ante corr. PR | sunt]sint N(ante corr. )Pr || 5 pro- 
portione]pro- sup. lin. K | proportionis]pro- sup. lin. K | sola om. N sup. lin. 
Pq? | eos}cos Καὶ eas BgEiPq Il 6 adjab PqPr | relinquitur Bx(J lit. del. post - 
qui-)KIPr(-n- [sec.] del.)Wv | D om. N Il 7 ες BgEn | nullum N Il 8 FD 
(pr.)]DF K FB ante corr. Pr | numerum ante corr. R | FD (sec.) post corr. V 
If. ero Pr 19 enim sup. lin. Bx | unitas om. Pk | Quanti]-nti sup. lin. En | in 
sup. lin. K | superparticularitas ante corr. R || 9-10 proportionibus proportio- 
naliter fransp. Pm Il 10 minimas Pn | incident]intercident MBgBxEiPkPIPrFl 
-ter- sup. lin. PEnPnWs li 10-11 tot ... incident in marg. M Il 11 ceteros]-o- 
corr. in Καὶ caeteros MNVBxEnKIPIPmPrWv | intercident ΕἸ ll 11-12 inci- 
dent ... proportionis bis ΟἹ li 11 FD]-D sup. lin. Bg |i 12 minimus NPgqPr | 
Nullis Bg ll 13 caddt ante corr. R | in om. Bg | quelibet Ws Il 14 sexqualter 
Pr | HiJHic IKMNQSBxEnKIPkPiPnPqWv Hic ante corr. PRVKIPr | sunt 
Bg | eandem ante corr. ΟἹ | vero sup. lin. Bg | proportione om. Pr | minime 
ante corr. Ws 1} 15 Il et ΠΠάυο et tres Pm | de tribus]d& tribus Q etribus Pk 
| eademquae IP(-a-quaes..)QSVPmWv || 16 metitur]vel -a- sup. lin. K1 | Nul- 
lus ... numerus om. N sup. lin. Pq? | igitur om. Pn | numerum ante corr. R | 
sit om. Pr Il 
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Proposition 3}5 

Neither one mean number nor many will come between ἃ superparticular 
interval. For let B:C be a superparticular ratio, and in the same ratio let DF 
and G be the least numbers. Since DF and G are the least numbers in the 
same ratio, they are the first numbers of the ratio.!6 On that account, only 
the unit measures them. G therefore is subtracted from DF and D remains. 
This is therefore the common measure of both. This therefore will be the 
unit. On that account, no number will cut in between FD and G, which num- 
ber is less than FD and greater than G. For only the unit intervenes. How- 
ever many means will cut proportionately into the same ratio as the least 
numbers in superparticular ratios, so many certainly will cut between the 
rest in the same ratio.!7 But nothing can come between FD and G, the least 
terms of the same ratio. Nothing therefore will fal] proportionately between 
B and C. And in numbers, let there be any superparticular ratio such as the 
sesquialter. And let these be 10 and 15. The least numbers in the same ratio 
are 2 and 3. I subtract two from three, making one the remainder, and it 
measures both numbers. There will be no number between two and three 


15Another version of this proof, attributed to Archytas, appears in the De 
institutione musica of Boethius (3.11). See Barbera, “Placing Sectio Cano- 
nis,” p. 160, and the Introduction, pp. 58-60. 

16Quoniam DF ... primi is added in Latin. 

17The Latin version unnecessarily restricts this claim, proven in Euclid 
Elements 8.8, to superparticular ratios. 


Google 


241 


242 


rio maior, minor vero ternario. Alioquin unitas dividetur, quod est inconve- 
niens. Quare ne inter decem quidem atque quindecim quisquam invenietur 
numerus, qui talem ad X obtineat proportionem, qualem ad eum tenent XV. 


1 ternario vero minor En (-0 ver- in ras.) | ternario}2-3 litt. del. post ter- Bg 
terarius ante corr. Pk | Alioquim Pr | dividetur]di- sup. lin. Pn dividitur [En | 
2 nej-c sup. lin. RO] | decemjdecen M decim PN X SVBxPmFI | quinde- 
cim]quindecem P XV IKRSVBxEnPmPgqF || 3 numerum ante corr. R | ad 
(pr.) sup. lin. K | X])decem KEnWv | obtineat]obtinet Bg optineat IMPSEnK] 
OIPkPIPqPrWs | XV]quindecim VO!Pm | 
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243 
that is both greater than two and less than three. Otherwise the unit is 
divided, which is contradictory.!8 Wherefore no number whatsoever will 


come between ten and fifteen, which number holds the same ratio to 10 as 
15 holds to it. 


18This appears in the Greek version as line 124.9. 
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(4) 

Si intervallum non multiplex binario multiplicetur, nec multiplex est nec 
superparticulare. Sit enim intervallum non multiplex BC et fiat ut C ad B sic 
B ad D. Dico quoniam D eius quod est C neque multiplex est neque super- 
particularis. Sit enim si fieri potest primum D eius, quod est C multiplex. Ex 
quoniam cognitum est, si intervallum binario multiplicatum sit et multiplex 
intervallum creatum, id quod multiplicatum est bis intervallum esse mult- 
plex, ἐπὶ igitur BC multiplex. Sed non est positum. Non igitur erit D eius 
quod est C multiplex, nec vero superparticulare. Nam superparticularis pro- 
portionis medius proportionaliter terminus nullus intervenit. Inter D vero et 
C est proportionaliter terminus constitutus, id est B. Nam ut est C ad B ita B 
ad D. Inpossibile igitur erit, D eius quod est C vel multiplicem esse vel 
superparticularem, quod oportebat ostendere. Et in numeris sit non multiplex 
intervallum VI ad IDI fiatque ut sunt III ad VI ita VI ad alium quemlibet 
numerum. Hic erit igitur novenarius, qui quaternarii neque multiplex neque 
superparticularis est. 


1 ID in marg. NPQRSVPoPr ΠΠ ΟἹ | (V) in marg. EiEn | 1 in marg. Pk | 2 
Si]S- deest Bg | non sup. lin. Pk Il 4 Dico]Dica Wv sup. lin. Bg | neque 
(pr.)|nec V | est (sec.) sup. lin S Il 4-5 superparticulare Pm Il 5 si sup. lin. K | 
Djid N il 6 si}sit Pq Il 8 erit sup. lin. En | igitur (pr.)]ergo 5 spatium post En | 
non est conpositum P (con- quaes.) | igitur erit transp. VOI || 9 vero om. Bx | 
superparticulare]-rem K Il 10 terminus)minus KO! | nullus om. Pn (add. sup. 
medius) sup. lin Pr | Inter]-n- sup. lin. Pr | D sup. lin. Pn | vero om. Pr | et 
om. ΟἹ Il 11 id est]idem ante corr. Pr | est (sec.) om. KMOIPIPmPg | est C 
transp. Bg | C ad BJC D B ante corr. En Il 12 Impossibile IPRVBxKIPkPI 
Wy | Inpossibile [p] Bg | igitur erit transp. ΟἹ Il 13-14 sit intervallum non 
multiplex Bg !| 13 non om. Pq sup. lin. P Il 14 VI (pr.)Jsex Pm | 00 
(pr.) II Wv | ΠΗ (sec.) JI Pq | VI (ter.)]sex MBgEiPk | alium quidem 
quemlibet I (quidem quaes.) |I 
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Proposition 4 

If a non-multiple interval is multiplied by two,!9 it is neither multiple 
nor superparticular. For let BC be a non-multiple interval, and thus as C is to 
B so B is to D. I say that D is neither a multiple nor a superparticular of C. 
For first of all, if it can be done, let D be a multiple of C. And since it is 
known that if any interval is multiplied by two and makes a multiple inter- 
val, that which is twice multiplied is a multiple interval. Therefore, BC will 
be multiple. But it is not posited. Therefore D will not be a multiple of C, 
nor superparticular. For no mean term comes proportionately between a 
superparticular ratio. Between D and C a term is proportionately placed, that 
is B. For as C is to B so is B to D.” Therefore it will be impossible for Ὁ to 
be either a multiple or a superparticular of C, which it was necessary to 
show.2! And in numbers, let there be a non-multiple interval 6 to 4, and thus 
as 4 is to 6 so 6 is to some other number. This therefore will be nine, which 
to four is neither multiple nor superparticular. 


191η this proposition, binario multiplicetur means “is doubled,” as is evi- 
denced by the sense of the proposition in general and by the numerical 
example at the end. Cf. Proposition 1, lines 236. 1-2. 

20Nam us ...D occurs only in the Latin. 

2!The final remark, quod oportebat ostendere, occurs in Porphyry's ver- 
sion of the text, but not in the independent version, thereby connecting Por- 
phyry and Boethius at least on this point. 
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(5) 

Si intervallum binario multiplicetur atque id, quod ex ea multiplicatione 
creabitur, multiplex non sit, ipsum quoque non erit multiplex. Sit enim inter- 
vallum BC fiatque, ut C ad B ita B ad D et non sit D eius quod est C multi- 
plex. Dico quoniam nec B eius quod est C ἐπὶ multiplex. Si enim est, et Ὁ 
cius quod est C multiplex est. At non est. Non erit igitur B eius quod est C 
multiplex. 


1 V in marg. NPQ((V))RSVPKPqPr V ΟἹ | VI in marg. En Il 2 5115- deest 
Bg | intervallo ante corr. Q | ea D est multiplicatione K Il 3—4 [.. linterval- 
lum Ws(-ter- sup. lin.) || 4 C (sec.) sup. lin. V \| 5 Dico ... multiplex in marg. 
K | eius] eo IKMNQ(ante corr.)VEi(ante corr.)EnPk(-o del.)PIPn(corr. in 
marg.)Pq eius post corr. Ws | est (pr.) sup. lin. Pn | CJD En (Ὁ sup. lin.) | et 
sup. lin. N || 6 C (pr.)]OC I | est (sec.) om. Bg | At)Ad I quod Pr II 
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Proposition 5 

If an interval is multiplied by two”? and that which is made from this 
doubling is not multiple, the interval itself also will not be multiple. For let 
BC be an interval, and as C is to B so B is to D, and let D not be a multiple 
of C. I say that neither will B be a multiple of C. For if it is, then Ὁ is a mul- 
tiple of C. But it is not. Therefore, B will not be a multiple of C. 


22Regarding the interpretation of binario multiplicetur, see the previous 
proposition, line 244.2. 


Google 


248 


10 


(6) 

Duplex intervallum ex duobus maximis superparticularibus coniungitur, 
sesqualtero et sesquitertio. Sit enim A quidem ecius quod est B sesquaiter, B 
vero eius quod est C sesquitertius. Dico quoniam A eius quod est C duplex 
est. Quoniam igitur sesqualter est A eius quod est B igitur A habet in se 
totum B eiusque dimidium. Duo igitur A aequi sunt tribus B. Rursus quo- 
niam B eius quod est C sesquitertius est, B igitur habet C et eius tertiam par- 
tem. Tres igitur B aequi sunt ad quattuor C. Tres autem B aequi erant duo- 
bus A. Duo igitur A aequi sunt ad quattuor C. Unus igitur A aequus est 
duobus C. Duplex erit igitur A eius quod est C. Et in numeris. Sit enim ses- 
qualter II] ad Il, sesquitertius vero 1Π| ad ITI; ergo ITH ad Π duplices sunt. 


1 VI in marg. NPQRSV((VI))PkPqPr VI ΟἹ | VII ia marg. EiEn Il 2 
Duplex]D- deest Bg || 3 sexqualtero Pr | sesquitercio Q sexquitertio us pas- 
sim Pr | quod est B sup. lin. Pr ll 4 sesquitercius Q ! A]A(?) Bg | A quidem 
eius K | A incertum est eius En li 4-5 duplex ... B sup. lin. Ws 11} 5 sesqualter 
est om. R || S—6 totum in se K Il 7 sesquitercius Q | B igitur transp. Pq | C 
(sec.)]/ litt. del. Ws (in se totum C sup. lin.) | et]et(?) K | terciam Q Il 7-8 
partem]-r- sup. lin. Καὶ ll 8 aequi (pr.)]equi BgEi | quattuor]IMI INPmPr IIe 
R quatuor BgEnWv | aequi (sec.)Jequi Ei | aequi erant]aequipepant N aequi 
perant Pq || 9 Duo om. Pq | [.....Jaequi Ws | aequilequi VEiPq | quat- 
τυ] IMI IRBx ΠῚῚ KiPmPr quatuor BgEnWv | est add. Pm |! 10 Duplex igi- 
tur A erit eius Pn | erit igitur trransp. Pm | quod)qui Bg | C (sec.)] V1 post em. 
Ei | enim om. Pq Il 11 ID (pr.)]tres Pn VI KQ(Qpost em.)S (post em.) XII 
PBgBxEiPkPIPmPrFl in marg. Pq? XII sup. lin. MVEnKIOIWs (III del.) | 
ad (pr.)Jac Bg | HI (ργ MII KQ(post em.)S (post em.) ΝῚΠ PBgBxEiPkPIPm 
PrF] in marg. Pq? VOI sup. lin. MVEnKIOIWs(Ii del.) | sesquitercius Q | IT 
(pr.)]quarto Pq | 1Π| ad ΠΠΥΠῚ ad VI PBgBxEiPkPIPmPrFl in marg. Pq? 
VOI ad VI sup. lin. MVEnKIOIWs (III ad 1Π del.) | 110 ad W)quattuor ad 
duo ΟἹ VI ad HI K(sex ad ITI)Q(post em.)S (post em.) ΧΙ ad VI PBg(ad VI 
om.)BxEiPkPIPmPrFi in marg. Pq? XII ad VI sup. lin. MVEnKIOIWs (110 
ad II del.) {duplex Pq (duplices in marg. Pq?) 1] 
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Proposition 6 

The duple interval is joined together from the two largest superparticu- 
lars, the sesquialter and the sesquitertian.“ For indeed let A be a sesquialter 
of B, B a sesquitertian of C. I say that A is a duple of C. Since therefore A is 
a sesquialter of B, A contains all of B and a half of it. Two A’s therefore are 
equal to three B's. Again since B is a sesquitertian of C, B therefore holds C 
and a third part of it Three B's therefore are equal to four C’s. Moreover 
three B’s were equal to two A's. Therefore two A’s are equal to four C’s. 
One A therefore is equal to two C's. A will therefore be a duple of C. And in 
numbers: For let 3 to 2 be a sesquialter, 4 to 3 a sesquitertian. Consequently, 
4 to 2 is duple. 


23The Latin version, like Porphyry's, does not contain the first proof that 
appears in the independent Greek version. 
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(7) 

Ex duplici intervallo atque sesqualtero triplex nascitur intervallum. Sit 
enim A cius quod est B duplex, B autem eius quod est C sesqualter. Dico 
quoniam A eius quod est C triplex est. Nam quoniam A eius quod est B 
duplex est, A igitur aequus est duobus B. Rursus quoniam B eius quod est C 
sesqualter est, B igitur habet in se totum C et eius dimidiam partem. Duo igi- 
tur B aequi sunt tribus C. Sed duo B aequi erant uni A. Et unus igitur A 
aequus est tribus C. Igitur A uno C triplex est. Et in numeris. Sit duplex qui- 
dem senarius ternario, sesqualter vero ternarius binario, senarius igitur trip- 
lex est binario. 


1 VII in marg. NPQRSV((VII))PqPr | VIII in marg. EiEn || 2 ExJE- deest Bg 
I! 3 eius quod (pr.) transp. Pk | quod (sec.)}quod eius ante del. Pr Il 4 A (pr.) 
in marg. 1 Il 5 est (pr.) sup. lin. Pn | A igitur duobus B aequus est V | igitur 
om. Pr | aequus]-u- (sec.) sup. lin. Ei aequs ΟἹ !| 6 dimidium ante corr. PmPr 
| Duo}Duobus K Il 7 aequi (pr.)Jequi ΟἹ | Sed]Si Pq | Sed duo B]Sed duo B 
Sed duo C ante del. Pr | duo)fi I duobus ante corr. Ws | aequi (sec.)Jequi 
OlWv | unusJunum Wv | A (sec.) sup. lin. I I 8 aequus]-u- (sec.) sup. lin. Εἰ 
aequs ΟἹ equus Wv | est (pr.) sup. lin. P | Sit]Si Pq || 8-9 duplex quidem 
transp. Pn || 9 ternariojtemaria ante corr. Pk tertio ante corr. Pr | ternar- 
ius]termario ante corr. Pn | ternarius [vero] Pr || 9-10 igitur vel triplex I | 
triplex]ut mutliplex ante corr. En | 
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Proposition 7 

From the duple interval and the sesquialter, the triple interval is bom. 
For let A be a duple of B, moreover B a sesquialter of C. I say that A is a 
triple of C. For since A is a duple of B, A therefore is equal to two B’s. 
Again, since B is a sesquialter of C, B therefore contains all of C and a half 
part of it. Therefore, two B’s are equal to three C’s. But two B's were equal 
to one A. And one A therefore is equal to three C’s. Therefore, A is the 
triple of one C. And in numbers: Let six to three be duple, three to two ses- 
quiaiter, therefore six to two is triple. 
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(8) 

Si sesqualtero intervallo sesquitertium demptum fuerit intervallum, erit 
quod relinquitur sesquioctavum. Sit enim A quidem eius quod est B sesqual- 
ter, at vero C eius quod est B sesquitertius. Dico quoniam A cius quod est C 
sesquioctavus est. Quoniam enim A eius quod est B sesqualter est, A igitur 
habet in se B et cius dimidiam partem. Octo igitur A aequi sunt ad XII B. 
Rursus quoniam C eius quod est B sesquitertius est, C igitur habet in se B et 
tertiam cius partem. Novem igitur C aequi sunt ad XII B. Duodecim autem 
B aequi erant ad octo A. Et octo igitur A aequi sunt ad novem C. Igitur A 
acquus est ei quod est C et octavae eius parti. A igitur eius quod est C ses- 
quioctavus est. Et in numeris sesqualterum quidem intervallum sit novena- 
Trius ad senarium, sesquitertium vero octonanus ad senarium. Novem igitur 
ad octo sesquioctava proportio est. 


1 VIII in marg. NPQ((VIT))RSVPqPr | VIII in marg. EiEn Il 2 Si]S- deest 
Bg | sesqualtero]s- deest N | sesquitercium Q | sesquitertiuml........ IM 
(senarius?) | demtum KEn (ante corr.) | fuerit om. N || 3 quod]qui K | sesqui- 
octavum]sesquiVII!™ § octavum ante corr. Pr || 3—4 sesqualter ... B sup. 
lin. Ei |! 4 atjad IN 1 B [sesqualter] Pn (sesquitertius sup. lin.) | sesquitercius 
Q| eius (sec.) om. INP sup. lin. En tI 5 est (pr.) om. Bg | enim om. N1B post 
corr. R |l 6 in se om. MPkPIWs | in se BJin se totum B V B in se Pm | dimi- 
dium ante corr. Pm | Octo]VITI® RS Oto ante corr. Ws | equi Wv | ad 
X]adduocim Pn | XII}duodecim MPQBgEiOIPkP1PmPrWsF1 | B (sec.) om. 
Pk Il 7-8 Rursus ... XII B in marg. Pr 1] 7 sesquitercius Q Il 8 tertiam]dimi- 
diam NSOIPq dimidiam del. PRWs tertiam sup. lin. POI2Ws tertima sup. 
lin. R terciam Q | tertiam eius transp. KPm | Novem] VITIve™ § ὙΠΠῚ En 
Octo K | XII]duodecim MPQBgEiKIPkPIPnPmPqPrWsWvFI | Duodecim] 
XII KRSVEnOl Duodecima 1 | autem om. Pn || 9 B om. N | aerant Q | octo 
(pr.)]VIII KOI VIT° RS | octo (sec.)]VHI° RS | novem] VII KMVEnPq 
VOIe™ 5 1 A (ter.) sup. lin. Ws || 10 aequs Ei | aequus bis ante del. Pr | 
eijeius Pm | est (sec.) sup. lin. Pn | octavaejoctae M VITI* S octae av Pk | 
parte ante corr. Ws \i 11 sesqualterum]salqualterum PI | sitjest K Il 11--12 
novenarius] VIII Pm ll 12 senarium (pr.)] VI Pm | sesquitercium Q | octona- 
rius] VIII Pm | senarium (sec.)] VI PmPq | Novem]Novenarii K VIII Pq I! 13 
octo] VIII? S VIII] KiPqWv om. R (VIII° add. in marg.) | proportio est]pro- 
portionem Ws(legi non potest post proportionem) ἢ} 
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Proposition 8 

If a sesquitertian interval will be subtracted from a sesquialter interval, 
that which remains will be sesquioctave. For let A indeed be a sesquialter of 
B, and C a sesquitertian of B. I say that A is a sesquioctave of C. For since 
A is a sesquialter of B, A therefore contains B and a half part of it. There- 
fore, cight A’s are equal to 12 B's. Again, since C is a sesquitertian of B, C 
therefore contains B and a third part of it. Therefore, nine C’s are equal to 
12 B’s. Moreover twelve B’s were equal to eight A’s. And eight A’s there- 
fore are equal to nine C’s. Therefore, A is equal to that C and an eighth part 
of it. Therefore, A is a sesquioctave of C. And in numbers, let nine to six be 
a sesquialter interval, and eight to six a sesquitertian. Therefore, nine to 
eight is a sesquioctave ratio.” 


24Pn continues on with the first sentence of the next proposition (Sex 
proportiones ... intervallo) as if it were the last sentence of this proposition. 
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(9) 

Sex proportiones sesquioctavae maiores sunt uno duplici intervalio. Sit 
enim quidam numetus A, huius autem sit sesquioctavus B, huius autem ses- 
quioctavus C, huius autem sesquioctavus D, et huius sesquioctavus F, 
eiusque sesquioctavus G, atque huius sesquioctavus K. Id autem fiat secun- 
dum descriptum in arithmetica modum. Et sint numeri A B C D F G K. Et 
sit 

A CCLXILCXLIMN, 

huius autem sesquioctavus qui est B CCXCI0.DCCCCXTI, 

huius autem sesquioctavus qui est CCCCX XXI.DCCLXXVI, 

huius autem sesquioctavus qui est Ὁ CCCLXXII.CCXLVIT], 

huius autem sesquioctavus qui est FCCCCXVII0.DCCCCHI, 

huius autem sesquioctavus qui est G CCCCLXXII.CCCXCT, 

huius autem sesquioctavus K DXXXI.CCCCXLI. 


1 VOM in marg. NPQ((VIID)RS VPqPr VIII ΟἹ | X in marg. En |l 2 Sex]S- 
deest Bg | sexquioctavae P | uni S | duploci ante corr. Pr | intervallojieri sup. 
lin. Bg | Sit)Si Pq Il 3 quidem PkPiPm | huius (pr.)]huius si ante corr. Pk | 
sesquioctavus]sesquitertius ΟἹ (vel -octavus sup. lin. Ol?) | huius autem 
(sec.) transp. Pr | autem (sec.) om. Wv 1] 4 C]C et Pm! C ... sesquioctavus 
(sec.) om. ΟἹ (C Ol? huius ... sesquioctavus in marg. Ol?) | autem om. Pm II 
5 sesquioctavus (pr.)]sesqueoctavus ante corr. Ei sesqui- sup. lin. KI | 
huiusJeius Ws 1| 6 in arithmetica modum in marg. Bg | (Et) Pr | Et sint 
numeri om. Bg | Ὁ FJD ΕΕ ΝΕ in ras.)Bg | FJG ante corr. I ll 6-7 Et 
sit}Etsi Ei 8 CCLXI.JCCCLXMl. 5 (C [pr.] del.) 1 litt. del. post. -X- Ws | 
CCXLIII ante corr. Pq || 9 B post corr. Ol | CCXCMILJCCXLIM. K 
CCXCMI. PkPn Il 9-11 CCXCIIII.DCCCCXTI ... est Ὁ om. ΟἹ (sup. lin. et 
in marg. Ol?) || 10 autem in marg. Pk | qui sup. lin. R om. P | DCCLXXVI] 
DCCLXXXVI En Il 11 sesquioctavus [quioctavus] Wv | DCCCLXXIII. I | 
(C)CCLXXIM. Pr | CCXLVII ante corr. Pi || 12 huius ... DCCCCHTM in 
marg. M | autem om. Pr | qui est om. Bg | CCCCXVIILJCCCCXVIII. Pk | 
DCCCCIOIND- sup. lin. Bx Il 13 sesquiVHl™ § | qui om. 1 | CCCCLXII 
CCCXII ΟἹ (corr. in O12) Il 14 sesquioctavus qui est K KNVOI(qui est sup. 
lin. Ol?)PkPmPqFI | CCCCLXI Pr Il 14~256.1 DXXXI.CCCCXLI ... est K 
in marg. Wv Il 
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Proposition 9 

Six sesquioctave ratios are greater than one duple interval. For let A be 
some number, let B be a sesquioctave of this, C a sesquioctave of this, D a 
sesquioctave of this, F a sesquioctave of this, G a sesquioctave of it, and K a 
sesquioctave of this.245 Moreover, this is described in the following arithmet- 
ical way.26 And let A, B, C, Ὁ, F, G, K be numbers. And let 

A be 262,144, 

the sesquioctave of this, which is B, 294,912, 

the sesquioctave of this, which is C, 331,776, 

the sesquioctave of this, which is D, 373,248, 

the sesquioctave of this, which is F, 419,904, 

the sesquioctave of this, which is G, 472,392, 

the sesquioctave of this, which is K, 531,441. 


The Latin version does not contain the claim that K is larger than the 
duple of A at this point. 

26This remark about an arithmetical way stands in lieu of the tacit appeal 
in both Greek versions to Euclid Elements 8.2, where it is demonstrated how 
to produce a series of numbers in the same ratio as two initial numbers. 
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Et sunt DXXXI.CCCCXLI quod est K plus quam duplices a ducentis sexa- 
ginta duobus milibus centum quadraginta quattuor quod est A. Sex igitur 
sesquioctavae proportiones ampliores sunt uno duplici intervallo. 


1 DXXXI.CCCCXLIDL.CXCI IKNOI (corr. in Ol?) -XLI sup. lin. P 
DXXXI.CCCXLI ante corr. Pm DXXXI.CCCCLXLI ante corr. Pr | quod] 
qui Bx | ajad IP(-d quaes.)En(-d quaes.)Ws (ante corr.) | ducentis}]CC 
ISVKI (sup. lin.)Pm |! 1-2 sexagintaJLX IKRSVBgEiKI(sup. lin.)Fl ll 2 duo- 
bus] ISVKI(sup. lin.)Pm | centumjJC V | centum quadraginta quattuor] 
CXLITI BxKiPq CXLITO™ Wv | quadraginta quattuor)XLIMI Pm | quatuor 
BgEnPnPr Il 3 sunt om. Bg | uno]-o sup. lin. Ei ll 
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And 531,441, that is K, is greater than twice two hundred, sixty-two thou- 
sand, one hundred, forty-four, that is A. Therefore, six sesquioctave ratios 
are larger than one duple interval. 
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GREEK DIAGRAMS FOR THE DIVISION OF THE CANON 
(a) 


wy ὃ 


(a) 
Mm2mu(praet. Up)Vv om. ve 
Ve: Up: 


Mm2muVc2veVv 
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G O Q | ς 


ENGLISH DIAGRAMS FOR THE DIVISION OF THE CANON 


Diagram 1] 
D 
B 
G 
8 4 2 
Diagram 22 
D 
B 
G 
16 8 4 


IThe line drawings in the manuscripts generally contain lines of equal 
length, although they assign appropriate values to these lines, e.g., 8, 4, 2. In 
my translation of the line drawings, I have rendered the lines so as to reflect 
the relationship between them. Fr and za do not contain diagrams. Up con- 
tains only the first diagram. 

2Mm contains a vestige of this diagram with Proposition 3. Mm!? Dia- 
grams in text are Mm!. Vc} numbers this diagram 1; it serves Propositions 1 
and 2 equally well. Thus ve has this as the first diagram. Although Vc? is 
responsible for the diagrams in Vc, Vc} may be reconstructing or retracing 
some diagrams already extant in the manuscript. See especially the division 
of the canon at the end of the treatise in Vc. Order of diagrams with proposi- 
tions in Vd, Vj, Vo. 

Diagram Proposition | Diagram Proposition Diagram Proposition 


I 6.1 4 7 
3 2 6.2 5 Ovariant 8 
4 3 7 6 8 9 
Note that Vd, Vj, and Vo repeat Diagram 7. 
261 
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(γ) 
ὃ θ 
δ᾽» 
γ 
ιβ. 9 ( 
(γ) 
Mm2muVc?veVv 
1p om. Bb 
n. ιβ]η Vc3ve(praet. Bb) (η) Pe 
Ly n. θὶς ve 


L3¢ ¢€Mm3 Com. Vv (Ὁ Pe 
δίδα mu(praer. UpVn) 
7, 0m. Bb 
n. ὃ Mm3 
n. ὃ om. CbLdNnVc? 
n. y om. BbPePfVdVjVo 


ζ η. n.a, y Vn2? 
Bb in marg.: 
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Diagram 33 
Β 
G 
D 
1 Θ 
Η 
4 

3 3 

12 9 Ζ 


3The ve family gives 8:6 as the example of B:G. Vc} numbers this dia- 
gram 2. Mm contains a vestige of an earlier diagram; the diagram in the text 
is by Μη]. With 1. δῷ, Pe has n.8 whereas Vc, Cb, and Nn lack it. 

Greek text and translation for geometric version of Proposition 3. 

Ἑπιμορίου διαστήματος μέσοι; y | 8 | ὃ οὔτε ets οὔτε mAEious: 
ἀνάλογον ἐμπεσοῦνται ἀριθμοί. ἔστω yap ἐπιμόριον διάστημα τὸ 8 τοῦ 
γ᾽ ἐλάχιστοι δὲ ἐν τῷ αὐτῷ λογῷ τοῖς By ἔστωσαν οἱ δ: 6: οὗτοι οὖν ὑπὸ 
μονάδος μόνης μετροῦνται κοινοῦ μέτρου" | βὶ | γ' ἄφελε ἶσον τῷ θ τὸν 
ηζ. λοιπὸν μόνον, ἐπιμόριός ἐστιν ἄρα ὁ δζ τοῦ & ἡ ὑπεροχὴ ὁ δη κοινὸν 
μέτρον τοῦ τε ὃζ καὶ τοῦ θ ἐστὶ: μονὰς ἄρα ἡ B17 οὐκ ἄρα ἐμπεσεῖται εἰς 
τοὺς 3 θ μέσος οὐδείς. ἔσται γὰρ ὁ ἐμπίπτων τοῦ δζ ἐλάττων' τοῦ δὲ θ 
μείζων ὥστε τὴν μονάδα διαιρεῖσθαι ὅπερ ἀδύνατον. οὐκ ἄρα ἐμπεσεῖται 
εἰς τοὺς δζ θ τις. ὅσοι δὲ εἰς τοὺς ἐλαχίστους μέσοι ἀνάλογον ἐμπίπ- 
τουσι' τοσοῦτοι καὶ εἰς τοὺς τὸν αὐτὸν λόγον ἔχοντας ἀνάλογον ἐμπε- 
σοῦνται. οὐδεὶς δὲ εἰς τοὺς BC θ ἐμπεσεῖται" οὐδὲ εἰς τοὺς By ἐμπεσεῖται. 

Neither one nor many mean numbers, e.g., G, B, D, will fall proportion- 
ately between a superparticular interval. For let B be a superparticular inter- 
val of G; and let DZ‘© be the least numbers in the same ratio as B:G. These 
then, by the unit alone, are measured by a common measure; e.g., 3:2. Sub- 
tract HZ equal to ©. Since DZ is a superparticular of ©, the excess DH, the 
only remaining interval, is a common measure of both DZ and ©. There- 
fore, DH is a unit; therefore no mean will fall in between DZ:©. For the 
inserted mean is less than DZ and greater than ©; thus the unit will be 
divided, which is impossible. Therefore, nothing will fall in between DZ:O. 
However many means fall proportionately in between the least numbers, so 
many will also fall proportionately between those numbers having the same 
ratio. None will fall in between DZ:©; none will fall in between B:G. 
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(δ) 
| 
6s ὃ 

(e) 

BB y 
s ὃ 
(δ) 


Mm*mu(praet. Pb)Vc2veVv 
figura bis mu(praet. BaPbPcVnVp) 
ly yom. Vd 
Mm! (in verb.)mu 

ΠΝ 
ὃ 


7\8 


figura bis mu(praet. Pb) sec. figura del. Ec( ||| add.) 
Pb add. in marg:* \\ | 


{e) 
Mm?2muVv om. ve 


in verb: | | 8 | ὃ Mm!Mu in marg. Vi 
Vm add. ||| 


Diagram 44 
D 
B 
G 
9 6 4 
Diagram 55 
D 
B 
G 
9 6 4 


4Vc3 numbers this diagram 3. The alternative diagram, given by Mm! in 
the text and by the mu family, provides an incorrect numerical example. By 
assigning 6 to G and 2 to D, GB becomes a multiple interval. The proposi- 
tion states that BG is a non-multiple. The confusion probably arose from the 
simultaneous use of the alphanumeric system and the alphabet as variables. 
This diagram is identical to Diagram 4. 
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(s.a) 
Mm?muVc2veVv 
LBy n. ἡ om. ve 
n. 80m. Bb 
n. (8 om. Bb 
A Mr om. Vv 
L3¢ n. Bom. Vi 
n. ἡ om. Bb 
x Mm3 om. Vv 
16 θ]θη CbLdPePfVdVjVo 6x Bb om. mu 
n. s om. Bb bis PcVv 


Diagram 6.16 
Β 
4 D 
2; 2 
k 
8 
G Z 
12 8 6 


ὄνς3 numbers this diagram 4. Mm contains a mark ( ) at the top of 1.6 
and the vestige of an earlier diagram. Ld adds a mark at the top of 1.6. Vc3 
and Mn convert this diagram from an arithmetic demonstration (e.g., BG = 
B + G = 12) to a geometric one (e.g., BG = BL + LG = 4 + 8 = 12). Greek 
text and translation for geometric version of Proposition 6. 

Τὸ διπλάσιον διάστημα ἐκ δύο τῶν μεγίστων ἐπιμορίων συνέστηκεν. 
ex τε τοῦ ἡμιολίου καὶ ἐκ τοῦ ἐπιτρίτου. ἔστω γὰρ ὁ μὲν By τοῦ ὃζ 
ἡμιόλιος" ὁ δὲ BC τοῦ θ ἐπίτριτος: φημὶ τὸν By τοῦ θ διπλασίονα εἶναι. 
ἀφεῖλον γὰρ σον τῷ θ τὸν (x καὶ τῷ ὃζ τὸν yA. οὐκοῦν ἐπεὶ 6 By τοῦ ὃζ 
ἡμιόλιος" 6 BA ἄρα τοῦ By τρίτον μέρος ἐστί: τοῦ δὲ BC ἥμισν' πάλιν ἐπεὶ 
6 δζ τοῦ θ ἐπίτριτός ἐστιν. 6 bk τοῦ μὲν BC τεταρτημόριον' τοῦ δὲ θ 
τριτημόριον. οὐκοῦν ἐπεὶ ὁ ὃκ τοῦ ὃζ ἐστὶ τεταρτημόριον. ὁ δὲ BA τοῦ ὃζ 
ἥμισν' τοῦ ἄρα BA ἥμισυ ἔσται ὁ ὃκ. ἦν δὲ ὁ BA τοῦ By τρίτον μέρος" ὁ 
ἄρα ὃκ τοῦ By ἕκτον μέρος ἐστίν. ἦν δὲ ὁ dx τοῦ θ τρίτον μέρος" ὁ ἄρα By 
τοῦ θ διπλάσιός ἐστιν. 

The duple interval is put together from the two greatest superparticulars, 
from the sesquialter and from the sesquitertian. For let BG be a sesquialter 
of DZ, and let DZ be a sesquitertian of ©. I say that BG is a duple of ©. For 
I subtracted ZK equal to © and GL equal to DZ. Accordingly, since BG is a 
sesquialter of DZ, BL therefore is a third part of BG, a half of DZ. Again, 
since DZ is a sesquitertian of ©, DK is a fourth part of DZ and a third part 
of ©. Accordingly, since DK is a fourth part of DZ, BL a half of DZ, there- 
fore DK will be half of BL. BL was a third part of BG, therefore DK is a 
sixth part of BG. DK was a third part of ©, therefore BG is a duple of ©. 
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ἢ tf θ 
of of of 


(s. 8) 
Mm?muVc2ve om. Vv 
La n. «8 om. muve tf in ras. Pd{?] 
(Ω 
ΜηιΖπυνοὖνονν 
la n. 8 om. Bb 
(η) 
Mm2muVc2veVv 
Ly y om. Nn 
n. mje mu(praet. OaPd) a Pd 
n. 7 +8 6 om. LdVdVj 
n. o8 οβ of om. BaDaLdVdVj 


Diagram 6.27 
Α 
Β 
G 
12 8 6 
Diagram 78 
A 
B 
G 
mw 6 ἃ 
Diagram 89 
A 
G 
Β 
9 6 8 
δὲ x12 29 
ie Ἢ 


7Vc3 numbers this diagram 5. Mm contains a vestige of an earlier 
diagram. 

8Vc3 numbers this diagram 6. Ld contains a mark above |.a. In Ld, Dia- 
gram 7 appears with the first part of Proposition 6 and is repeated with the 
second part of Proposition 6. 

9This diagram in Mm?and the mu family gives a numerical example of 
the claim in Proposition 8 that 8A = 12B = 9G. See pp. 143, n. 30 and 145, 
n. 32 supra. Unlike the rest of mu, Oa has the correct ἢ. ἢ assigned to I. y. 
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(θ.α) 
᾿ ᾿ γ [ὃ ' ¢ |r 
(6. B) 
; A. γ. 3. 
1. 


(6.a) 


Mm! mu(praer. Ba)Vv om. Bave 
CbPePf ante (n): 1 ¢ 


« 
uy 
β 


VdVjVo ante (η): * 2 ; 


(6. B) 
mu(praet. BaOa Vp) om. BaMmOaveVpVv rub. Mu 


Vail. ἃ ᾳ rm 
Jo & κα 
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Diagram 9.1}0 
Hy 
E 
D 
B 
A 
Diagram 9.2 
A |B |c |p 
Ε |z |x 


10The diagrams that accompany this proposition are not of much assis- 
tance in understanding the proof. The English translation for this diagram is 
of the line drawing found in Cb, copied by Pe and Pf, which comes the clos- 
est of the various diagrams to representing the proof. Oa repeats Diagram 
9.1 but omits Diagram 9.2. 
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() 

γβα 

ἐξ ἢ ὃ 
(ια. α) 

γ8.α 

“89 
(ta. β) 

(ζ διὰ πασῶν ὁ BC 

3 τόνος τὰ δύο ἶσα. 
γ 
B 

κὃ i.” ‘s 8 
() 
Vc3ve om. MmmuVv 
ly y om. Bb 

n. ts om. Bb 

M2: « & x 
(ια. α) 
Vc3ve om. MmmuVv 
(ca. β) 


Mm’muVc2veVv | om. n. MmmuVv | om. scholia BoLdMmMuVdVjVoVv 
| τόνος ... ἶσα om. Pe licalels NnPf 
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Diagram 1011 
G 
B 
A 
16 8 4 
Diagram 11.1 
G 
B 
A 
16 12 9 
Diagram 11.212 
Ζ 
D 
G BZ is a diapeson. 
It equals a tone 
B and two equal 
intervals. 
24 18 16 12 


11Since G is the lowest pitch, proslambanomenos, the numerical assign- 
ments indicate that the lines of this diagram, as well as those following, rep- 
resent lengths of string. Vc? numbers this diagram or the next one or both 
10. Vc3 numbered Diagram 7 as 6; there is one intervening diagram extant, 
Diagram 8. If Diagram 8 is numbered 7, there should be two more diagrams 
in Vc, but the manuscript has seriously deteriorated. Nn, a fifteenth-century 
copy of Vc, contains no diagrams not visible in Vc. If the number 10 applies 
to the next diagram, there still appears to be one diagram unaccounted for. 
These numbers are certainly not intended to correspond with those numbers 
that Vc? has given to the propositions, since in Vc Diagram 1 goes with 
Proposition 2, Diagram 2 with Proposition 3, and so forth. 

12The scholion added here in Vc refers to Proposition 11 (166.2-170.1). 
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(Ἑναρμόνιον. α) 
ζ 
διὰ πέντε ἀπὸ τοῦ γ μέχρι τοῦ ὃ 
ὃ 
β διὰ τεσσάρων 
ε 
τόνος γ 


τα οβ & vw μη 
(Ἐναρμόνιον. β) 


δ 


op & νὃ μὴ 


(Ἑναρμόνιον. α) 
Vc3ve om. Mmmu Vv | scholia Vc? om. BbLAVAVjVo | διὰ πέντεϊδιὰ 
πασῶν Nn 

Mm?2muVv alt.: Ca B 


τό 


.--...ὔὄὔ 


(Ἑναρμόνιον. β) 
BbCbNnPfVc? om. MmmuPeVdVjVoVv 
Mm?mu Vv alt.: β 
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(Enharmonic Diagram 1]!3 
am It is a dispente from G to Ὁ. 
D ——diatessaron——— 


81 72 64 54 48 


(Enharmonic Diagram 2]!4 


Vc3: diagram; Vc?: scholia. Vc3 numbers this diagram 11. Pb has the dia- 
twice; the second is smaller and in the far margin. 
1384 τεσσάρων refers to ὃ - € and/or 8 - y. Vc} numbers this diagram 
12. Jan places τόνος between ¢ and 38. Cf. alternative in Mm@muVv. 
14The remainder of the treatise is missing in Pe. 
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Several partial or inaccurate drawings accompany the text that concerns 
the actual division of the canon (178.1—184.8). These are presented below 
with analysis, although an English translation is unnecessary. 

Mm gives a complete and accurate representation of the division of the 
canon (Canon 5) as well as a partial version (Canon 2), also contained in 
Vv, that proceeds as far as 182.11 (which is the same as Diagam 3 of the 
Analysis accompanying the translation, p. 186). With the exception of the 
mese, the assignments of note names to letters of the alphabet occurs in the 
diagrams only in Mm and Vv (Canon 2 and 5), and those manuscripts cop- 
ied from them. At the end of the treatise, Vc? may be reconstructing or 
retracing diagrams (Canon 1). This version, with p incorrectly identified as 
mese, shares some identifications with drawings in Vv and Mm? (see Canon 
3 and 6, especially the trite hyperbolaion and the parhypate meson). The ver- 
sion in Vc, however, follows the division accurately until 182.13 (Diagram 
3 of the Analysis in the translation). The incorrect identification of p as 
mese most likely comes from a misreading of 184.8. Mm! has ¢ followed by 
o at the same place as € occurs in Vc (Canon 4). The version in Canon 3 and 
6 goes awry at 182.3 and never locates ¢. This causes problems that are com- 
pounded with 182.13—15, at which point the notes μ and ν are located on 
the canon moving in the wrong direction from e. Following this wrong tum, 
the next three notes, é. 0, 7, are simply added in the same direction one 
after the other. In Vv, another intermediate depiction of the division of the 
canon occurs, one that proceeds as far as 182.8 and inverts ἡ and ¢ (= 
Canon 4). Finally, there is the elaborate depiction of the Immutable System 
that appears in Vn at the end of the Division. This diagram, with far more 
information about the system than is provided by the Division, is copied, 
perhaps indirectly, from the first book of Manuel Bryennius’s Harmonics as 
it appears in Mu, f. 34v. 
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(Κανών. α) 


μέ 


(Κανών. α) 


Vc’ ve(praet. FrPe) om. MmmuVv | pe? om. BoCbLdVdVjVo | ὃ om. Bb [ἡ 
om. Bb 


Google 


(Κανών. β) 
A r 6 Δ κι ὦ 4 « 
7 -ἴ Ὁ Ὁ ὦ 1 9 9 Ὁ - ὦ 
ΓΕΓΕ Fate 
ee a 
Ἢ 
: 
(Κανών. y) 


(Κανών. δ) 
4 r θ ὃ ¢ ἢ « a 
(Κανών. ε) 
A fm) y 6 0 p δ κα € On v pe 
(a), B 
a eae Ὁ ie ἢ Le Ἔς ἐν “ 
PGT ἘΓΓΠΣΒΗΣΙ 
’ ἮΝ = 84 Η g 3 
ξ J Ὲ Ξ ἃ ξ = 
ef fer : ; ; 
ae | ' EEE 
(Κανών. 8) 
Mm2Vv om. muve | (Jf Mm | £ ef κ transp. Mm? 1A om. Vv | nomines nota- 
rwn om. Vv 
(Κανών. y) 
Mm?2Vv om. muve | 6]o Mm | 6 add. inter γ εἰ ὃ Mm2 
(Κανών. δ) 
Mm! Vv om. muve | η]0 Mm | Cpost ἡ Vv | C posto Mm! | 7 post Cego 
(Kava. ε) 


Mm2 om. muveVv 


Gor gle 


(Κανών. ς) 
a 6 δ᾽ pe καὶ ἢ ε μνξο f 
Β 


p.185 | Mme |] Mm2Vv 1 Μϊνν}] Ve ᾿Μπῶνν] Vv 
Neehyperwinion Pe te it « | « |. | = | τ 


a 
a 

nw 
Nete synemmenon = πε 
1) 


Parancte 
diezeugmenon 


Paramese <4 | 
Mese “Π| 8 | 
[Lichanos meson p _| 
[Parhypate meson] 0 | 
[Hypate meson | 6 | 

Γγ 

ae 


[Hypate hypaton | A 
[Prosiambanomenos [a | 


»ὕ 


(Κανών. ς) 
Vv om. Mmmuve | 6 add. inter y εἰ ὃ Vv 


ISThis version equals Diagram 3 of my analysis, i.e., through 182.11. 
See p. 186 supra and the edition of the diagram for variants. 

16This follows the division to 182.8, but see the edition for variants in 
both Vv and Mm!. 
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GREEK DIAGRAMS IN PORPHYRY'S COMMENTARY ON 
PTOLEMY'S HARMONICS 1.5 (=D 99.1-103.25) 


There exists no tradition of diagrams accompanying the Division in Por- 
phyry’s commentary. In some manuscripts, however, diagrams have been 
added. These diagrams are presented here, arranged by manuscript. Because 
the diagrams are rudimentary or an approximation of the diagrams accompa- 
nying the independent version of the Division, an English translation of 
them is unnecessary. 


Ουϑοεξ 
() 
β ὃ ἱ ζ 
᾿ θ 
(δ) (ε) 
ὃ ὃ 
β 
γ γ 
(ς. β) (s.y) 
@ a ὃ 6 
B 4 B . 4 
γ 3 γ ¢ 3 
(Ο (η) 
a 6 α 9 
β 3 γ 8 
Y 2 B 6 


Google 


(6) 
a 262144 
A 294914 
7 331776 
3 373248 
« 41 ggeq!? 
¢ 473352)" 
ἡ 41144: 
Ph 
(α)}9 (Δ) {y)2! 
s 7 3 
BY > ἢ B τ 
ὃ θ 
ιβ Ἶ ᾿ γ 
β 
B 
¢ 
ὃ 
B 


170b3 has 919904 assigned to line € here and in the scholion to this 


proposition. 
18The correct number is 472,392. 
19Ph2 supplies the numbers. 


20Ph2 supplies the numbers for the first diagrams and the letters for the 


second diagram. 
21Ph2 supplies the numbers. 
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(δ) (ε) (ς. 8)22 
ὃ ὃ α 
Bs 
γ β γ p γ 
81: 
: γ 
6 ς 3 
6.7/0 (Q2 (n)?5 
a B γ α β α 
" 
c ιβ : 3 ιἢ ιβ 
: ὃ γ 
Pj, Va 
(a) (y) (δ) 
Β Tr | | | 
Δ Θ 
H | 
¢ 


22Ph? supplies the numbers. Line a to line y is labelled διπλάσιος. 
23Ph2 supplies the numbers. Line a to line y is labelled τριπλάσιος. 
2APh?2 supplies the numbers. Line a to line y is labelled τριπλάσιος. 
25Ph? supplies the numbers. Line a to line y is labelled ἐπόγδοος. 


Google 


Vb 
(a) (B) {y) 

A OT Γ β ὃ r 68 6 
rp 4 : 
(δ)26 (ς. β) (ς.γ) 
me leer 1Ρὲ ΓΝ ἢ 1 1 

ὃ ε BE 
{n) (0) () 
α | Γ y | | δ Γ | a a Γ 
(a. B) 
ee Ts 


26This diagram can serve for both this proposition and the next one. 
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--..-.. 
o 
= 


r # r 
(ε) (ς. β) 
ὃ θ : 
ὃ 
Γ 
β ε 
Γ ὃ 
(η) 
α Τ' B 
6 ΠῚ ς 


‘Google 


Ve 
(y) 
B ὃ 
Γ ζ 
(ς. γ) 
β ὃ 
Γ 
r 
(6) 
a B Γ 
α B Γ 


aBTbeCn 
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LATIN DIAGRAMS ΙΝ BOETHIUS'S 
DE INSTITUTIONE MUSICA 4.1--2 (ΞΕΙ 301.6—308. 15) 


Several manuscripts contain two sets of diagrams, distinguished as (1) 
and (2), for the propositions. It is unnecessary to translate these diagrams 


into English. An apparatus as well as notes accompany the diagrams. 


(1)27 


{1) 


figura om. PkWs(2) 


27 

Diagram labelled dupla proportio EiEn(2)PIV 

DB labelled multiplex BxK1(2)Pm(2) 
duplus EiEn(2)P1VWv 
dupla proportio M 

BC labelled multiplex BxKI(2)Pm(2) 
duplus EiEn(2)P!IVWv 
dupla proportio M 

DC labelled multiplex intervallum Bx 
intervallum multiplex ΚΙΩ) 
quadrupla proportio MPI*(ex dupla proportio) 
quadruplus Wv 


(Go gle 


(2) 

figura om. PkWs(2)|C om. Ῥᾳ 1] om. Pq 

(3) 

figura om. Pk | BJA En(1)En(2) | Ὁ om. K1(1)Ws(1)Wv | F om. Pq | G]C En(2) 


28BxKIMPm(2) make the same indications as in Diagram 1. M repeats 
this diagram, replacing “quadrupla propotio” with “quadrupla habit.” EiEn 
(2) label as in Diagram 1 except that “dupla habitudo” replaces “dupla 
proportio.” 
29] subdivides line DF into 1(1) and II(2). Bx contains three diagrams: 
one for BC, one for DFG, and one combining the two. 
BC labelled —superparticularis proportio BxPm(2) 
sesqualter EiEn(2) 
superparticulares minores  KI(2) 
FG labelled = minimi superparticulares BxPm(2) 


sesqualtera habitudo EiEn(2) 
sesqualtera proportio EiEn(2) 
Superparticulares minores ΚΙ(2) 

D labelled communis mensura BxKI(2)Pm(2) 
differentia EiEn(2) 

F assigned Il Pm(2)Ws(2) 

G assigned Π Pm(2)Ws(2) 

D assigned | EiEn(2)Pm(2)Ws(2) 
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(4) 


figura om. Pk | VIII] VIII Ws(1)(corr. Ws(2)) | DJA Wv 


(5) 
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numeri om. En(1)IKK1(1)NOIPPm(1)PqQRSVWs(1)Wv | figura om. Bg 
En(1)En(2)PkWs(2) 1 DJA I 


30Ws(2) repeats diagram in margin with correct numerical assignments. 


DB 
BC 
DC 


31 
DB 


BC 
DC 


labelled 
labelled 
labelled 


labelled 
labelled 
labelled 


non multiplex 

sesqualter 

non multiplex 

sesqualter 

nec multiplex nec superparticulari 
intervallum 

hic neque multiplex neque superpar- 
ucularis 

intervallum neque ex neque super- 
particularis 

duplus sesquiquartus 

neque multiplex neque superparticu- 
laris 


non multiplex 

sesqualter 

non muluplex 

sesqualter 

intervallum non multiplex 

hic neque multiplex neque superpar- 
ticularis 

duplus sesquiquartus 


Gor gle 


BxK](2) 
EiEn(2)MPm(2) 
BxKI(2) 
EiEn(2)MPm(2) 


Bx 
EiEn(2) 
ΚΙ) 
Μ 


Pm(2) 


Bx 

EiPm(2)M 
BxEi 

Pm(2)M 
BxK](2)Pm(2) 


Ei 
M 
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(6.1)32 


(6.1) 

figura om. Pm(1) | numeri legi non possunt En(2) | DI] VI BgEn(1)KPnQS 
Ws(2) ΧΙ BxEiEn(2)K1(2)MPPkP]Pm(2)PrR2V2Ws(2) | ΠΠΠΠ BgEn(1)K 
PnQSWs(2) VIII BxEiEn(2)K1(2)MPPkPlPm(2)PrR2V2Ws(2) | IM] BgEn(1) 
KPnQSWs(2) VI BxEiEn(2)K1(2)MPPkPIPm(2)PrR2V2Ws(2) 

(6.2) 

om. codd. praet. En(1)(nwmeri om.)12M | IM 121 ΠΠΠῚΖ2 


32Pn has a second diagram equal to that in the edition. Pr adds a second 
diagram with A = VI and XII, B = [IT and VIII, C = II] and VI. Ws(2) adds 
two diagrams. In the second A = XII, B = ΝΠ, and C = VI, and both AB 
and BC are labelled “sesqualter.” 


AB _iabelled sesqualter BxEiEn(2)K1(2)Pm(2) 
XXIII Pk 

BC labelled —_ sesquitertius BxEiEn(2)K1(2)Pm(2) 
ΧΧΙΠῚ Pk 


AC labelled = duplexintervallum Bx 
duplex habitudo EiEn(2)Pm(2) 
duplus ΚΙΩ) 
33En(1) assigns both C and A to line C, A and B to line B, and B and C 
to line A. M labels CB as “‘sesquitertius,” BA as “sesqualter,” and CA as 


“dupla proportio.” 
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(8)35 


v— vil Vi 


(7) 

figura om. Pm(1)Ws(2) 

(8) 

figura om. Pm(1)Ws(2)Wv 


34 
AB labelled duplex BxK]1(2)Pm(2) 
duplus EiEn(2)M 
BC labelled —sesqualter BxEiEn(2)Pm(2)M 
duplex ΚΙΩ) 
AC _ labelled triplex BxK](2)Pm(2) 
triplex habitudo EiEn(2) 
tripla proportio M 
35EiEn(2)P place line B in the middle. Pk adds LX XII for each letter. 
AC labelled = sesquioctava BxK1(2)M 
sesquioctava habitudo ΕἸΕΠ(2) 
sesquioctavus Prn(2) 
CB labelled = sesquitertius BxEiEn(2)Pm(2) 
sesquitertia Ki(2)M 
AB labelled = sesqualter BxPm(2) 
sesqualtera EiEn(2) 


sesqualtera habitudo ΚΙΩῚΜ 


y (40% gle 


(9)36 
CCLXIL.CXLIM 
CCXCIII.DOCCCXTI 
A COCKXXLDCCLXXVI 
B COCLXXIIT.CCXLVII 
ς D COCCX VEIL 
p | CCCCLXXILcocxcn 
- DXXXLCOCCXLI 
K 
(9) 
figura om me ews) 
1A  CCLXTI.]-X- del. post -X- Ol CCXLIL. Pr CCLIL ante corr. Ws(1) 
(C)CLXTI. Wv 


LB Bae J]CCXCIMII. ante corr. ΟἹ CCXCIIIl. 5 

LC CLXXVIJDCCLXXVIIII M 

LD τὸ Ἐς ΤΙ ]CCCLXXVII. En(1)I CCCCLXXXMI. KNPI(ante 
corr.)PqVWs(1)(ante corr..Wv CCCLXXXIIl. ΟἹ 1 litt. del. post - 
XX- PQR | CCXLVIINCCXLVIIM En(1) 
CCCCLXXTI.JCCCLXXITI. K CCXLXXII. M 

DXXXI.]DXXXI. 51 CCCCXLIJ}CCCXLI K1(1) CCCXCXLI) ΡῚ 
CCCC{XLI) Pq ! 

C sup. lin. Q 


36En(1)labels AG “sex proportiones sesquioctavae.” En(2) uses Greek 
letters (A, Γ, B) and labels the diagram “dupla habitudo.” I am unable to 
fey the rest of this diagram. 


B, BC, } sesquioctava proportio BxPm(2) 
CD, DF j labelled {sesauiocas et tonus M 
FG,GK J sesquioctavus Pq 
AK labelled intervallum sex tonorum Bx 

sex proportiones sesquioctavae ΕἸΡΙ 
hi inter se incebunt duplum M 
Sex sesquioctavae proportiones Pm(2) 


sesquioctavae proportiones Pq 
The duple interval is indicated by BxEiEn(1)OIPIPm(2)PqWs(1) 
The duple interval is 
labelled duplex intervallum id est diapason Bx 
diapason EiEn(1)P1 
duplex intervallum Pm(2)Pq 


Google 


assigned ὈΧΧΙΠΙ ΓΙ ΧΧΧΥΙΠ 
ὈΧΧΊΠΙ ΓΙ ΧΧΧΥῚΙΙ͂ 
DXXIIII.DCLXXXVIII 
DXXIII.D(CLXXXVIII) vel 
DXXIIII.D{CLXXX VIM) 
DX(XDIN.CCLXXXVII 


The difference between six sesquioctaves and a duple is: 
labelled differentia horum 


horum diff. 
assigned VILCLII 


VI.CLI(M) 


(Gor gle 


BxPm(2)Pq 
EiEn(1) 
Ol 


Pl 


Ws(1)7J litt. del. 


ante -L-) 


EiEn(1) 

Ws(2) 
BxEiEn(1)Pm(2) 
Ws(2) 
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σε χπῪ. ors 
| palenenty Great elec | 
“να ered ον TN 
sandeley ver firma, 
ase: μὐμ μεόχκα, τι, 

RE REST YF 


“ον € sb we 
cubaleer- perenne oF 


LIE ATI τα 
τὶ he a ecTe enel: μὲ ioe Malena ὦ 
SNS οἰ σεβιαύκειρυ τὸς TOK ρα Ces 7 7: 
Aarne arated md Ge detaliy Sine Fame δέν Geis 
RE κι τ nonin POPES = 


Ot dwt trae 
tales yee 


παν οτος δ 


πολα σα δι ὁ 
Fhe man, DAA σα συ, ae Sah CO 
“#304 ἕ Tale hed ond yh —| 

Ae τὶ Be Teg Tm το fmm an 

ie TA δι ἴα τ κα ~ 
PA ah αν», — me? oy 

8 Oe Ton — ~ eT ΝΣ 
TM Aare, ἐς αλλά: ἘΞ τ τς 
Wb maha ἥν ante ro eS a be Me e(eor 


. 2 r 4 « 
ee oe 


Plate 2. Vaticanus gr. 198, f. 5Or. 


o> : Original from 
Digitized by Google UNIVERSITY OF MICHIGAN 


"» Ld | 


coebs: 1 coda; hen tut etpnecnasut queef -ceopevn occocmy be! 
ἀγα ὁ -ὦ «ϑριοφιαι compe ᾿ωξαμῖ πέμοιας 
fe OL cxe gh & 


Plate 3. Parisinus lat. 7201, f. 26v. 


Origina! from 
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Original from 
UNIVERSITY OF MICHIGAN 
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INDEX VERBORUM GRAECORUM 


ἀδύνατος, 124.9; 128.8; 130.1; 194.9; 198.8, 10; 208.1 

αἵρεσις, 116.3 

ἀκινησία, 114.2 

ἀκούειν, 114.3; ἀκουσθήσεσθαι, 114.3 

ἀλλήλων (gen. pl.), 116.1-2, 5-6; 146.6; 162.3; 214.7; 222.9 

ἀμετάβολος, 178.1; 182.12 

ἀμήχανος, 114.5 

ἀναγκαῖος, 114.8; 116.1, 4 

avadoyos, 122.7; 124.3, 10; 126.1; 130.1; 150.6; 170.3; 174.3; 192.7; 194.2, 
10; 196.1; 198.10; 218.6; 224.11 

ἀνατρέπειν, 226.3 

ἀνιέμενος, 114.11 

ἀνίεσθαι, 172.34, 8 

ἀπόδειξις, 156.1; 220.7 

ἀποδέχεσθαι, 162.2; 222.8 

ἀπολαβεῖν, 182.5, 10 

ἀραιότερος, 114.7-8 

ἀριθμός, 114.15-116.1, 2 (bis), 11; 122.6; 124.3; 146.3, 6; 192.6; 194.3; 
214.3, 7 

ἁρμονικά, 188.1 

ἄρξεσθαι, 226.1 

ἀφαιρεῖν, 114.12, 14-15; 124.5; 134.5; 194.5; ἀφαιρεῖσθαι, 142.2; 162.5-6; 
212.2; 222.11-12 

βαρύς, 182.11; βαρύτερος, 114.8, 12; 182.15; βαρύτατος, 178.3 

βαρύτης, 184.4 

βόμβυξ, 180.1 

βουλόμενος, 226.3 

γίγνεσθαι, 114.5; 140.3; 146.7; 160.3; 182.10; 210.3; 214.7; γενέσθαι, 
114.4-5; 120.1; 122.3—4; 128.4; 132.34; 182.14; 184.4, 7-8; 188.5; 
192.3; 198.4; 200.3; 227.7 

γινόμενος, 114.5-6 

γνῶναι, 116.6 
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δεῖν, 114.4; 162.3; 182.12; 198.11 

δέον, 114.11-13, 15 

δεύτερος, 206.5 

δέχεσθαι, 156.2--3; 160.2; 164.3; 170.1; 198.11; 220.9; 222.6, 14; 224.9; 
226.1 

διαιρεῖν, 172.6; 176.1; 182.14; διαιρεῖσθαι, 124.9; 170.1, 3; 178.2; 194.8; 
224.9, 11 

διὰ πασῶν, 150.2, 4; 156.2, 5, 7-158.1, 3; 160.1-3; 162.1; 164.34; 166.1, 
5; 182.1, 4, 8; 218.2, 4; 220.8, 10, 13; 222.1, 5, 7, 14; 224.1-2, 6 

διὰ πέντε, 154.2; 156.1, 7; 158.4—5; 160.1; 162.1, 6; 166.2—3; 168.2-170.1; 
172.34, 8; 182.6; 184.5; 220.2, 7, 12; 222.3—-5, 7, 12; 224.4, 9 

διάστημα, 118.2 (bis), 3; 122.2-3; 124.2-3; 128.2-3, 6, 9; 132.2-3; 134.2; 
140.2 (bis); 142.2 (bis); 146.2 (bis); 150.2, 4—5; 152.1; 154.2, 4—5; 
156.2, 4, 7; 160.2-3; 162.4, 5 (bis); 164.1 (bis), 4; 166.1, 5; 170.2; 
174.1, 4; 188.3 (bis), 4; 192.2-3; 194.2-3; 198.2-3, 6, 9; 200.2-3; 
202.2; 210.2 (bis); 212.2 (bis); 214.2 (bis); 218.2, 4-5, 7; 220.2, 4-5, 8— 
9, 12; 222.6—7, 10, 11 (bis), 13 (bis); 224.1-2, 6, 10 

διὰ τεσσάρων, 154.2, 4; 156.7; 158.4; 160.1; 162.6; 166.2; 168.2; 172.2-4, 
8—174.1, 2; 180.2; 184.3; 220.2, 4, 13; 222.34, 12; 224.3, 8 

διάτονος, 180.3; 184.1, 8 

διάφωνος, 116.7-8; 154.4; 220.4 

διέρχεσθαι, 162.4; 222.10 

διπλάσιος, 132.2; 134.4; 136.2; 138.2, 7; 140.2-4; 146.2, 5; 148.1; 156.2, 3 
(bis), 4-5; 158.1 (bis), 2 (bis); 160.2; 164.4; 166.1; 182.1, 3; 202.2, 4; 
204.2; 206.2, 4; 208.2-3; 210.2-4; 214.3, 6; 216.5; 220.8 (bis), 9 (bis), 
11, 13; 222.1 (bis), 2, 6; 224.1-2 

δίς, 118.2; 122.2; 128.2, 6; 150.4; 154.4; 218.4; 220.4 

δίτονος, 172.5 

δίχα, 182.3 

δυνατός, 206.2 

δύο, 134.2; 138.3, 6 (ter); 140.5, 6 (bis); 150.6; 154.5; 156.46; 166.1; 
168.1; 170.1; 202.2, 6; 204.2; 206.3; 208.3; 210.5, 6 (bis); 218.7; 220.5, 
10-12; 224.3, 7,9 

δώδεκα, 142.6, 7 (bis) 

εἰκός, 116.9 

εἰλήμμενος, 182.11 

εἷς, 116.7, 9-10; 124.2; 146.2; 170.2; 182.13-14; 184.2; 194.2; 206.6 (bis); 
214.2; 224.10 

ἕκτος, 136.1 

ἐλάττων, 124.8; 164.3; 166.1-3, 5-6; 168.1-2; 194.8; 222.14; 224.2-4, 6- 
8; ἐλάχιστος, 124.10; 194.3, 10; 208.2 
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ἐμπίπτειν, 124.3,7,9; 126.1, 2 (bis), 3; 130.1 (bis); 150.6; 170.3; 174.3—4; 
194.3, 7, 9, 10; 196.1 (bis), 2; 198.10 (bis); 218.6; 224.11 

ἐμπίπτων, 124.8; 194.7 

ἐννέα, 142.7; 144.1; 212.8 

ἕξ, 146.2; 164.34; 166.1, 6; 214.2; 222.14; 224.1, 3, 6 

ἑξῆς, 226.2 

ἐπιμερές, 116.3 

ἐπιμόριος, 116.3, 5, 11; 124.2-3, 6; 128.3, 5, 9 (bis); 130.2; 134.2; 150.4, 5 
(bis); 154.2; 156.1, 4, 6; 158.2, 5; 170.2 (bis); 174.3; 194.2—3, 5; 198.3, 
5, 9 (bis), 11; 202.2; 206.3-5; 208.3; 218.4, 5 (bis); 220.2, 6, 10-11; 
222.2-3; 224.10 (bis) 

ἐπιτείνεσθαι, 172.2, 4; 174.1 

ἐπιτεινόμενος, 114.3 

ἐπίτριτος, 134.3-4, 7; 138.1, 4; 142.2, 4, 6; 158.3; 160.1; 162.5; 180.1; 
184.3; 202.3- 4, 6; 206.5; 212.2, 4, 6; 222.5, 11 

ἐπόγδοος, 142.3-4; 144.2; 146.3, 4 (quater), 5-6; 162.4, 6; 164.2, 4 (bis); 
182.14; 212.3-4, 9; 214.2-3, 4 (ter), 5 (bis), 7; 222.10, 12, 14; 224.1 
(bis) 

ἑπτά, 146.6; 216.6 

ἔσχατος, 122.7; 124.4; 192.7 

εὑρεῖν, 146.6; εὑρήσεσθαι, 146.7; 214.7 

ἐφεξῆς, 146.6 

ἔχειν, 138.3-.4; 140.5; 142.5-6, 162.2; 202.5; 204.1; 206.7 (ὅπως δ᾽ ἂν 
ἔχῃ); 208.1; 210.6; 212.5--6; 222.8 

ἔχων, 116.8-9 (οὕτως ἐχόντων); 126.1; 196.1 

ἡμιόλιος, 134.34, 6; 138.1-2; 140.2-3, 5; 142.2-3, 5; 158.3, 5; 160.3; 
162.5; 182.5, 9; 202.3—5; 206.4—5; 210.2--3, 5; 212.2—3, 5; 222.4, 6, 11 

ἥμισυς, 134.6, 9 (bis); 138.3; 140.6; 142.5; 184.5; 202.5; 210.6; 212.5 

ἡμιτόνιον, 166.2-3; 168.1-2; 224.34, 7-8 

ἡσυχία, 114.2 

ἶσος, 124.5; 134.5; 138.3, 5 (bis), 6 (bis); 140.5—6, 7 (bis); 142.5, 7; 144.1 
(bis), 2; 154.5; 166.6; 170.1, 3; 172.7; 174.2, 4; 176.2; 178.3; 182.7, 10, 
13-14; 184.5-6; 194.5; 204.2; 210.5—7; 212.5, 7 (bis), 8 (bis); 220.5; 
224.7, 9, 11 

καλούμενος, 178.1 

κανών, 114.1; 178.1-2; 182.11 

καταγράφειν, 178.1 

καταλείπειν, 142.3; 162.56; 212.3; 222.11-12 

κατατομή, 114.1 

κεφάλαιος, 226.2-3 

κίνησις, 114.4, 6, 11-13 
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κινούμενος, 114.3 

κοινός, 124.5—6; 174.2; 194.5-6 

κρᾶσις, 116.8, 10 

λαβεῖν, 182.8, 12; 184.2, 4, 7; λαβέσθαι, 172.1, 6 

λέγειν, 128.4; 132.5; 138.2; 140.3; 142.4; 146.5; 198.4; 200.5; 202.4; 210.3; 
212.4; 214.5; λέγεσθαι, 116.1-4, 6 

λεγόμενος, 116.11 

λιχανός, 172.1, 5, 7; 176.1; v. ὑπάτων διάτονος, 180.3; μέσος διάτονος, 
184.8 

λόγος, 116.1-4; 124.4; 126.1; 162.2; 194.4, 10; 206.1-3, 5-6; 208.1, 2 (bis), 
3; 222.8 

λοιπόν, 124.6; 142.3; 162.3, 5; 164.1; 166.6; 182.12; 212.3; 222.9, 11, 13; 
224.7 

μανθάνειν, 122.6; 128.6; 146.6; 162.4; 192.6; 198.6; 214.6; 222.10 

μείζων, 124.9; 146.2, 5; 148.1; 156.3, 5; 158.1, 5; 166.1; 194.8; 206.7; 
208.1; 214.2, 5; 216.5; 220.9, 11, 13; 222.4; 224.2; μέγιστος, 134.2; 
156.4; 158.2, 4; 202.2; 206.5; 220.10; 222.2 

μέρος, 134.6, 9; 136.1 (bis); 182.5, 9; 184.2, 5, 8 

μέση, 150.3; 154.3; 166.4; 172.2, 7; 182.1; 218.3; ν. μέσος, 220.3; 224.5 

μέσος, 124.2, 8, 10; 128.9; 150.6; 170.2; 174.34; 184.8; 194.2, 7; 198.9; 
218.6; 220.3; 224.5, 10 

μέσος διάτονος, 184.8 

μετρεῖν, 120.3-4; 122.6-7, 8 (bis); 124.5; 190.2-3; 192.6-7, 8 (bis); 
μετρεῖσθαι, 194.5 

μέτρον, 124.5, 7; 194.5-6 

μηδείς, 114.3 

μῆκος, 178.2 

μονάς, 124.5, 7,9; 194.4, 6, 8 

μόνος, 124.56; 156.6; 194.4; 206.1; 208.3; 220.11 

μόριον, 114.14-15 

μυριάς, 214.8-10; 216.14 

μύριοι (pl.), 146.8-14 

νήτη διεζευγμένων, 166.3--4; 182.7; 224.4-5 

νήτη συνημμένων, 154.3; 182.4--5; 220.3 

νήτη ὑπερβολαίων, 150.2--3; 182.2; 218.2-3 

ὄγδοος, 144.1; 212.9 

ὀκτώ, 142.5; 144.1 (bis); 182.13-14 

ὅλος, 122.2; 128.2, 6; 132.2; 152.1; 154.5; 192.2; 198.2, 6; 200.2; 218.7 

ὄνομα, 116.5, 10 

ὀξύτερος, 114.7, 9, 11 

ὀξύτης, 180.2 
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ὁποσοιοῦν, 122.7, 192.7 

οὐδείς, 114.3; 124.8; 126.2; 130.1; 150.6; 194.7, 9; 196.1; 198.10; 206.1; 
208.2; 218.6 

παραμέση, 166.4; 182.10; 224.5 

παρανήτη, 172.1, 6 

παρυπάτη, 172.6; 176.1 

παρυπάτη μέσων, 184.6 

παρυπάτη ὑπάτων, 184.7 

was, 114.4, 15; 182.11 

πέντε, 168.1 

περιέχων, 162.3; 222.9 

πλείων, 114.9; 124.2; 156.6; 170.1-2; 194.1; 220.11-12; 224.9-10 

πληγή, 114.4-5 

ποιεῖν͵ 114.7; 118.2; 122.2: 128.7; 132.2; 152.1; 154.6; 188.3; 192.2; 198.7; 
200.2; 218.7; 220.5; ποιοῦντος, 116.8, 10 

πολλαπλάσιος, 116.2-3, 5, 11; 118.3-120.4; 122.2-6, 8; 128.2-3, 5-6, 7 
(bis). 8-9; 103.2; 132.25, 6 (bis), 7; 150.2, 5-6; 152.1-2, 4-5, 6 (bis); 
156.2; 188.3—5; 190.1-3; 192.2-4, 5 (bis), 8; 198.2-3, 5-6, 7 (bis), 8-9, 
11; 200.2-4, 5 (bis), 6 (bis); 206.1-2; 208.1-3; 218.2, 5-8; 220.4-6 
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προκείμενος, 226.1 

προκεῖσθαι, 174.2 

προσθεῖναι, 114.13-14 

προσλαμβανόμενος, 150.3; 180.2-3; 218.3 
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πρότερος, 114.4, 6 

πρῶτος, 122.7; 192.7; πρῶτον (adv.), 128.5; 198.5 

Πτολεμαῖος, 188.1; 226.2 

Πυθαγόρειος, 226.3 

πυκνόν, 172.7; 176.1 

πυκνότερος, 114.6—7, 9 

σαφηνίζων, 226.2 

σιωπή, 114.2 

συγκείμενος, 114.15; 156.4 

συγκεῖσθαι, 114.11, 14; 156.56; 206.1-2; 208.3; 220.10-12 

συμφωνεῖν, 180.2; 182.1, 4, 6, 8; 184.3, 5 

σύμφωνος, 116.7 (bis), 9; 150.4; 156.1, 6; 162.2; 172.1; 218.4; 220.6, 12; 
222.8 

συνίστασθαι, 134.2; 158.2-4; 202.2; 222.2 (bis) 

συντιθέναι, 118.2; 122.2; 128.2, 6; 132.2; 152.1; 154.5; 188.3; 192.2; 198.2, 
6; 200.2; 218.7; 220.5 
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τετραπλάσιος, 162.1; 182.2 

τέτταρες, 138.5—6; τέσσαρες, 178.3; 204.1 

τιθέναι, 182.7, 13, 15; 184.2, 5, 6 

τονιαῖος, 162.3; 164.1 (bis); 222.9, 13 (bis) 

τόνος, 164.3-4; 166.2 (bis), 3, 5-6; 168.1 (bis), 2; 170.1, 3; 172.3, 5, 8; 
174.1; 182.15; 222.14; 224.1, 3 (bis), 4, 6 (bis), 7-9 

τριπλάσιος, 140.2, 4, 7; 160.2-3; 162.1; 210.2, 4, 7; 222.5-7 

τρίς, 138.3, 5 (bis); 140.6—7; 166.3; 168.2; 202.6; 204.1; 210.6; 224.4, 8 

τρίτη, 172.6; 176.2 

τρίτη διεζευγμένων, 184.4 

τριτημόριος, 134.8 

τρίτη ὑπερβολαίων, 184.1 

τρίτος, 134.6, 9; 136.1; 138.4; 142.7; 182.5,9; 184.2; 204.1; 212.7 

τυγχάνειν, 114.12-13, 15 

trary, 172.7; 176.1; 182.11; 224.5 

ὑπάτη μέσων, 154.3; 166.1; 182.8; 220.3; v. 172.7; 176.1; 224.5 

ὕπατος, 180.3 

ὑπεροχή, 124.6; 194.6 

ὑπόμνημα, 188.1 

φάναι, 120.1; 122.5; 134.4; 160.1; 190.1; 192.4; 222.5 

φατέον, 114.14 

φερόμενος, 182.12 

φθόγγος, 114.5, 8, 14; 116.1, 4, 6, 9; 162.3; 178.3; 182.11; 222.9 

φωνή, 116.10; 226.2 
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acutus, 230.7-8 

aequus, 248.6, 8 (bis), 9 (bis); 250.5, 7 (bis), 8; 252.6, 8, 9 (bis), 10 

amplior, 256.3 

antecedere, 230.3—4 

arithmetica, 254.6 

audiri, 230.1 

auferre, 240.15; auferri, 240.6 

binarius, 234.3; 236.2—3, 5-6; 238.2; 240.15—242.1; 244.2, 6; 246.2; 250.9- 
10 

bis, 234.6; 236.2; 244.7 

Boethius, 228.1 

breviter, 228.5 

cadere, 240.13 

centum, 256.2 

cessare, 230.2 

ceterus, 240.11 

ciere, 230.2 

cognosci, 244.6 

committi, 232.2 

communis, 240.7 

comparanri, 238.7 

componeri, 232.1; 236.1 

coniunctio, 232.1—2 

coniungere, 232.7; coniungi, 248.2 

considerari, 232.3 

consistere, 228.3 

consonus, 232.6 (bis) 

constitui, 232.2; 244.11 

contingere, 230.6—7 

copulari, 236.2 

crear, 244.7; 246.3 

crescere, 230.8 

cunctus, 230.2 
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decem, 242.2 

decrescere, 230.9 

deinceps, 234.7 

demi, 252.2 

demonstrari, 228.4 

describi, 254.6 

dicere, 232.10; 238.4; 244.4; 246.5; 248.4; 250.3; 252.4 

differentia, 228.3 

digerere, 228.4-.5 

dimidius, 238.11—12; 248.6; 250.6; 252.6 

dissonus, 232.6, 8 

diversitas, 228.6 

diversus, 234.2 

dividi, 242.1 

divisio, 228.7 

ducenti (pl.), 256.1 

duo, 248.2, 6, 8-10; 250.5—7; 256.2 

duodecim, 252.8 

duplex, 248.2, 4, 10-11; 250.2-3, 5, 8; 254.2; 256.1, 3 

duplicari, 238.9, 11 

duplus, 236.3, 12 (bis) 

effici, 236.1 

exaudiri, 232.6 

fiere, 230.9; 234.3, 5; 236.4; 238.3; 240.15; 244.3, 5, 14; 246.4; 254.5 

generani, 238.11 

gravis, 230.8; gravior, 230.6 

gravitas, 230.6 

habere, 230.4; 248.5, 7; 250.6; 252.6—7 

idem, 228.5; 240.4, 5 (bis), 10-12, 14-15 

impellere, v. inpelli 

impossibilis, v. inpossibilis 

incidere, 240.8, 10-11 

inconveniens, 242. 1—2 

inpelli, 230.5 

inpossibilis, 244,12 

institutio, 228.1 

intentio, 228.7; 230.8 

interesse, 240.9 

intervallum, 234.2-3, 4 (bis); 236.1-2, 7; 238.2 (bis), 3; 240.2; 244.2—3, 6, 7 
(bis), 14; 246.2-4; 248.2; 250.2 (bis); 252.2 (bis), 11; 254.2; 256.3 

intervenire, 240.3, 12; 244.10 
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introductio, 228.2 

inveniri, 232.5; 242.2 

liber, 228.4 

maior, 240.8; 242.1; 254.2; maximus, 248.2 

medietas, 236.7 

medius, 238.7; 240.2; 244.10; medium, 230.8—9 

memoria, 228.5-6 

mensura, 240.7 

metiri, 234.6—-8; 238.5, 7-8; 240.6, 16; mensus esse, 238.7 

mille, 256.2 

minor, 240.8; 242.1; minimus, 240.4 (bis), 10, 12, 14 

modus, 254.6 

motus, 230.2-3, 4 (bis), 5, 7 

multiplex, 232.4—5; 234.3, 4 (bis), 46, 8; 236.4—-5; 238.2-3, 4 (bis), 5, 8, 
10, 12-13; 244.2 (bis), 3-6; 244.7~—9, 12-13, 15; 246.3 (bis), 4-7 

multiplicari, 234.3; 236.2, 6-7; 238.2; 244.2, 6-7; 246.2 

multiplicatio, 234.34; 246.2 

musica, 228.1 

nasci, 250.2 

naturaliter, 238.6 

necesse, 230.3--4 

novem, 252.8-9, 12 

novenarius, 244.15; 252.11—12 

nullus, 230.1-2; 240.7, 11-12, 16; 244.10 

numerus, 232.3-4; 236.3; 238.6, 9; 240.2, 8, 13, 16; 242.3; 244.13, 15; 
248.10; 250.8; 252.11; 254.3, 6 

obtinere, 242.3 

octavus, 252.10 

octo, 252.6, 9 (bis), 13 

octonarius, 252.12 

omnis, 228.4; 230.1, 4, 9; 232.1 

oportere, 244.13 

opus, 230.3 

ostendere, 244.13; ostendi, 238.5 

paenitere, 228.5; 230.1 

pars, 230.9; 232.1; 248.7-8; 250.6; 252.6, 8, 10 

paucus, 232.10 

permixtus, 232.7-9 

plus, 240.2; 256.1 

poni, 244.8 

potere, 240.12; 244.5 
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praedici, 232.10 

praestare, 228.6; 230.7 

primus, 238.7; 240.5; primum, 244.5 
principaliter, 232.3 

prior, 238.6 

probari, 236.3 


proportio, 232.1-2, 3 (bis), 5, 10; 238.9, 11 (bis), 12-13; 240.34, 5 (bis), 


9-14; 244.9-10; 252.13; 254.2; 256.3 
proportionaliter, 238.6; 240.3, 9, 13; 244.10-11 
proximare, 230.6 
pulsus, 230.2, 3 (bis); 232.7-8 
quadraginta, 256.2 
quadruplus, 236.6; 238.10-11 
quantitas, 228.3 
quantus, 240.9 
quatemarius, 236.4—6; 238.9-10; 244.15 
quattuor, 248.8—9; 256.2 
quies, 230.1 
quindecim, 242.2 
recolligi, 228.5 
reddere, 232.8; reddi, 230.6 
redere, 228.7 
regula, 228.7 
relinqui, 240.6; 252.3 
relinquus, 240.15 
remissio, 230.8 
res, 230.1-2 
secundus, 254.56; secundum, 232.5 
senarius, 250.9 (bis); 252.12 (bis) 
sesqualter, 240.14; 248.3 (bis), 5, 10-11; 250.2-3, 6, 9; 252.2-5, 11 
sesquialter, v. sesqualter 
sesquioctavus, 252.3, 5, 10-11, 13; 254.2—4, 4 (bis), 5 (bis), 9-14; 256.3 
sesquitertius, 248.3—4, 7, 11; 252.2, 4, 7, 12 
sex, 254.2; 256.2 
sexaginta, 256.1—2 
simplex, 232.4 
simul, 232.7-8 
solus, 240.5, 9 
sonus, 230.1, 6, 9; 232.2, 8-9 
speculatio, 234.2 
statio, 230.6 
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suavis, 232.7-8 

superior, 228.4 

superparticularis, 232.4, 6; 240.2—3, 9, 13; 244.3. 5,9 (bis), 13, 16; 248.2 
superpartiens, 232.5 

tacitumitas, 230.7 

tarditas, 230.5—6 

tardus, 230.5 

tendere, 228.7 

tenere, 242.3 

terminus, 234.6—-8; 244.10- 1} 

ternarius, 240.16; 242.1; 250.9 (bis) 

tertius, 248.7; 252.8; tertio, 234.7 

totus, 228.7; 248.6; 250.6 

tractatia, 228.4 

tractatus, 228.6 

tres, 240.15; 248.6, 8 (bis); 250.7-8 

triplex, 250.2, 4, 8-10 

ultimus, 238.7 (bis) 

unitas, 236.3—5, 6 (bis); 238.9; 240.6-7, 9, 15; 242.1 
unus, 240.2; 248.9; 250.7 (bis), 8; 254.2; 256.3 
velocitas, 230.5 

velox, 230.7 

venire, 228.7 

videri, 232.1 

vocula, 230.7 

vox, 228.3; 230.3—4; 232.6 
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acoustics, ix, 1, 3-6, 21-24, 35, 40, 41n.113, 48—54, 61, 231n.3 

acusmatici, 5n.4 

alchemy, 10-11 

Alexandria, 7, 10 

Andronicus Comnenus, 30 

Andronicus II Palzologus, 8, 32 

Apollonius, Conics, 103 

Archimedes: Book of Lemmas, 103; On Floating Bodies, 104 

Archytas, 4, 17-18, 23, 27, 37, 48, 58—59, 125n.12 

Argyros, Isaac, 34, 81, 103, 191n.3, 193n.4, 201n.11, 205n.13, 211n.19, 
213n.20, 215n.23, 217n.25, 221n.30; see also manuscripts, Greek: Va 

Anistides Quintilianus, De musica libri tres, 26-27, 50n.133, 56n.146 

Aristotle, 16, 19, 48 

Aristoxenus (Aristoxenian), 16, 19, 21-22, 25-28, 35, 50-51, 54; Harmonic 
Elements, 51, 64, 66, 102-4 

arithmetic version of the Division, x, 21, 31, 40-45, 48, 66, 102-3, 143n.31 

Athens, 7 

Barker, Andrew, 21-22, 41n.113, 56, 100 

Bessarion, Cardinal, 11, 29, 32-33, 71-72; Bishop of the Sabines, 71 

Boethius, ix—x, 5, 28, 38, 45, 56-58, 60, 229n.2, 231n.3, 233n.7, 233n.9, 
235n.10; De institutione arithmetica, 231n.2; De institutione musica, ix, 
1-3, 5, 15, 25, 28, 35-36, 38-42, 4446, 50-52, 55-58, 61-62, 95-99, 
101, 105—6, 125n.12, 229n.2 

bombyx, 181n.68 

Bower, Calvin M., x, 98, 101 

Brann, Eva, 100 

Bryennius, Manuel, 8, 30, 31; Harmonics, 50n.133, 276 

Bulmer-Thomas, Ivor, 19, 23 

Burkert, Walter, 4n.2, 19-20 

Byzantine polymaths and redactors, x, 2-3, 8, 9n.19, 12, 29-35, 43-44, 
102-6 

canon (κανών), 1, 7-8, 16, 19, 22, 39, 60-61, 107, 276-279; see also Eucli- 
dean Division of the Canon: Canon 
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Cleonides, 1, 6, 8-9, 12-13, 20, 23, 27-28, 35.-37, 50; Harmonic Introduc- 
tion, 6-7, 9, 11-14, 16, 18-20, 25-28, 35—37, 50, 63-64, 66, 69, 121n.9 

Concerning Harmonics, 36 

Concerning Notes, 37, 52, 67 

consonance, 1, 5-6, 17, 27, 49, 52-56, 58 

Constantinople, 9-10, 30-32, 36-37, 106 

Council of Florence (1439), 32 

Crete, 29, 32-33, 71 

Da Rios, Rosetta, 34, 64-65 

Dasypodius, Konrad, 98, 100 

Davy, Charles 100 

diagrams: (a), 65; (8), 65, 261n.2; (y), 44, 65, 261n.2; (δ), 65, 75, 261n.2, 
265n.5; (ε), 46, 65; (ς.α), 40, 43n.116, 44, 65, 76, 261n.2; (s. 8), 261n.2; 
(Ὁ, 261n.2; (η), 65, 72, 261n.2; (6.0), 65, 77, 261n.2; (ta. 8), 37n.102, 
65, 67, 167n.55; (Evappomov.a), 37n.102, 67, 167n.55; (Evapyo- 
νιον. B), 65, 167n.55; (Kavav.a), 276; (Κανών. β), 65, 276; (Κανών. γ), 
65, 276; (Κανών. δ), 65, 276; (Κανών. ε), 276; (Κανών. ς), 276 

diapason, 18, 24, 26, 54, 167n.55, 183n.69, 185n.73, 273, 290n.36 

diapente, 18, 24, 26, 186n.73, 275 

diatessaron, 18, 24, 26, 54, 60, 179n.65, 185n.73, 275 

Didymus, 27 

diesis, enharmonic, 24 

“Different Speculations Concerning Intervals,” 38 

Dionysius of Halicarnassus, 37 

Diophantus, 31 

Dioscorides, Materia medica, 104 

dissonance, 17, 27, 49, 52-53, 55-56 

ditone, 24 

double diapason, 18, 163n.50, 185n.73, 285n.27, 286n.28 

Diring, Ingemar, ix, 19, 99, 111 

duple (διπλάσιος), 42-43, 57, 167n.55, 282n.22, 285n.27, 286n.28, 
288n.32, 288n.33, 289n.34, 290n.36 

eleventh, 27, 54 

Eratosthenes, 16, 27 

Euclid, ix, 1-3, 5-9, 11-23, 25, 27-28, 35-37, 44, 54, 61; Book of the 
Canon, 8, 25; Book on the Notes (Book on Music), 8, 25; Data, 7; Ele- 
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